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Editorial...

Phytomedicine or the use of herbal medicine with therapeutic properties has played a significant
role throughout history. Although its usage greatly diminished during the dawn of the scientific era, there
is a revival of interest in its potential by late 20th century, especially in the development of new drugs.
The history of herbal medicine can be traced back to thousands of years in both Western and Eastern
tradition. Herbal medicine can be categorized into phytotherapy, over-the-counter herbal and traditional

herbalism..

The role of phyto medicine started to decline after the 1960s as vast quantities of resources and
money were used to promote synthetic medication. Besides this, advances in the human genome, increase
knowledge of the structure and function of proteins and the notion that synthetic drugs are safer with
fewer side effects also contributed to the rise in the popularity of synthetic drugs. However, these
advancements have several major constraints. The large number of possible new drug targets has already
outgrown the number of existing compounds that could potentially serve as drug candidates and the field

of chemistry has limitation when it comes to synthesizing new drug structures.

In the last decade, herbal medicine has seen some form of revival, advancing at a greater pace in
community acceptance of their therapeutics effects. This field is bringing forward new lead drug
discoveries as well as safe and efficacious plant-based medicines. In turn, this leads to growing number of
sales of commercialized medicinal herbs and most importantly, growing number of pharmaceutical
companies that involve in the research and development of plants as a source for modern medicine. What
chemists have been desperately seeking, Mother Nature has already plenty of stock. This edition tries to
expound on the importance of plant base products in modern drug development by highlighting salient
topics on chemistry and efficacy of phyto medicine and examining its roles in modern drug development.
In addition, this review discusses the challenges and future of herbal medicine in modern medical

practice.
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IN SILICO ANALYSIS OF BIOACTIVE FLAVONOIDS AS POTENTIAL
INHIBITORS OF INDOLEAMINE 2,3-DIOXYGENASE

M.S. Abarna Priya, R. Gayathri Devi, B. Kameshwari, K. Ramaraj & Ronaldo Anuf. A*
Department of Biotechnology, Kamaraj College of Engineering and Technology, 1 irudbunagar, T amilnadn
Corresponding Email id: ronaldoanufl@gmail.com

Abstract

Flavonoids are most abundant naturally occurring polyphentic constituents present in variety of fruits, vegetables
and varions dietary supplements. They form the most essential link between diet and prevention of chronic disorders.
Evidences suggest the potential of these flavonoids in prevention of various disorders such as inflammation, cardiovascular and
nenrological disorders. The aim of the present study was to explore the activity of selected bioactive flavonoids on
immunosuppression engyme Indoleamine 2,3-dioxcygenase (IDO) for restoring tumor immunity. 1IDO s found highly
expressed in diverse cancer types. Molecular Docking analysis was performed using Molegro docking software. Of the selected
flavonoids the compound Naringin showed more promising results with a Mol Dock score of -171.73. The mode of

interaction was also stronger.

Keywords: Flavonoids, Molegro, Indoleamine 2, 3-dioxygenase

Introduction

Bioactive compounds are extra nutritional
constituents that typically occur in smaller
quantities in foods. Flavonoids are a family of
polyphenolic compounds which forms an
integral part of human diet. Flavonoids are
synthesized by plants and it is present in food
sources like fruits, spices, seeds, stems, flower,
vegetables, nuts, cereals as well as in tea, red
wine etc.,( Holden | et al.,2002).Flavonoids are
the key products which provide important link
between diet and prevention of chronic
disorders (Ramaraj K et al., 2014). It was validated
through both invitro and invivo models that
these bioactive compounds can inhibit tumor
formation and proliferation of cancer cells
through various biological mechanism of action
(Vasilis P. et al., 2010). Flavonoids exert anticancer
actions via a combination of mechanisms such
as carcinogen inactivation, ant proliferation, cell
cycle arrest and induction of apoptosis, inhibition
of angiogenesis, antioxidation and reversal of
multidrug resistance (Gibellini et al., 2011:
Chahar et al,, 2012). Flavonoids are known to
reduce the risk from several forms of human
cancer like lung cancer, colon cancer, ovarian
cancer and breast cancer.

Tumors have developed various strategies
to escape immune attack (Zou et al., 2005).
Recently, indoleamine 2,3-dioxygenase (IDO) a
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molecule capable of preventing T cell-driven
rejection of allogeneic fetuses during pregnancies
(Munn DH et al., 1998) has attracted the attention
of scientists. Indoleamine 2,3-dioxygenase (IDO)
is an intracellular heme enzyme that catalyses the
initial and rate-limiting step in the metabolism of
the essential amino acid tryptophan along the
kynurenine pathway. (Soliman H et al., 2010).
First, tryptophan depletion can directly lead to
T-cell growth arrest in the G1 phase of the cell
cycle. Second, alternative degradation of
tryptophan produces metabolites shown to be
toxic for CD8+ T cells and natural killer cells.
Furthermore, IDO has the ability to convert
naive T cells to immunosuppressive regulatory T
cells (Fallarino F et al, 2006). High levels of
IDO expression are found in patients with
ovarian carcinoma, hepatocellular carcinoma,
invasive cervical carcinoma, non-small cell lung
carcinoma, colon carcinoma and endometrial
carcinoma and are associated with poor
prognosis (De Jong RA et al.,, 2012). Elevated
tryptophan catabolism in the urine and blood of
tumor-bearing patients has been recognized for
many decades, perhaps explained by the
discovery of common IDO1 overexpression in
tumors. Immunohistochemical analysis of colon
tumors indicated that IDO1 overexpression is
associated with a significant reduction of CD3+
infiltrating T cells and higher occurrence of liver
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In Silico Analysis of Bioactive Flavonoids As Potential Inbibitors

of Indoleamine 2,3-Dioxygenase

metastases in colorectal cancer patients. In case
of ovarian cancer IDO1 was found to be
overexpressed in serous-type ovarian cancer
where it was associated with decreased patient
survival. IDO1  overexpression was also
associated with resistance to paclitaxel. In the
present study, we investigated the effect of
selected bioactive flavonoids in suppressing the
activity of the Indoleamine 2,3-dioxygenase
protein. Furtherthe binding interaction of
flavonoids such Naringin, quercetin, cyanidin
and rutin were explored using ligand based
approach to propose the inhibitory activity of
flavonoids against IDOT1 receptor.

2. Materials and Method
2.1 Ligand Preparation

The structure of flavonoid compounds
wete retreived from Pubchem
(https:/ /pubchem.ncbinimnih.gov/) and Chemspider
database (http://www.chemspider.com/). The
compounds were converted into comfortable
format (.sdf) using Open Babel tool. The energy
minimized structure were used for docking studies.

2.2 Protein Preparation

The three dimensional crystal structure
of the target protein indoleamine 2,3dioxygenase
1 IDOT1) was retreived from Protein Data Bank
(http:/ /www.pdb.otg/). The PDB ID for the
selected target protein was 2DO0T. The bonds,
bond orders, explicit hydrogen, charges
(calculated by MVD), flexible torsion and Tripos
atom types for the protein were selected if any
found omitted by using Protein Preparation,
module of Molegro Virtual Docker for the
protein Indoleamine 2,3 dioxygenase 1 (IDO1).
The side chain flexibility analysis were
performed which provides valuable insights to
increase docking algorithms and grants an index
of amino acid side chain flexibility, which
potentiality aids in molecular docking. The
atoms away from the binding site are neglected
using ignored distant atom option. The active
sites on the Indoleamine 2,3dioxygenase 1 were
analysed using Molegro Virtual Docker.

2.3. Molecular docking

Molegro virtual docker works on the
basis of Moldock SE search algorithm The
docking algorithm was set at a maximum
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iteration of 1500 with a simple evolution size of
50 and minimum of 5 runs. The population size
was set at 50 with energy threshold of 100 at
each step. The least minute was set as 10
minutes, the torsions/translations/rotations of
the ligand protein interaction were tested and
the one giving lower energies is chosen for
further studies. The bonds flexibility of the
ligands were fixed and the side chain flexibility
of the amino acids in the binding cavity was set
with a tolerance of 1.10 and strength of 0.90 for
docking simulations. RMSD threshold for
multiple cluster poses was set at <2.00.

The reranking score function is
estimated more expensive than the scoring
function used during the docking simulation but
it is commonly better than the docking score
function at analyzing the best pose among
several poses originating from the same ligand
(Thomson et. al., 20006). Binding affinities were
estimated using Molegro data modeler The
scoring function used by MolDock is derived
from the piecewise linear potential (PLP)
scoring functions which further improves these
score with a new hydrogen bonding term and
new charge schemes (Thomsen et. al., 2006).

3. Results and Discussion

Natural products derived from medicinal
plants and their synthetic derivatives have been
used as a good lead molecule in case of cancer
treatment (Anuf. AR et al, 2014). Docking
analysis was carried out for the selected
bioactive  bioflavonoids against the target
protein Indoleamine 2,3-dioxygenase (IDO 1)
using Molgro docking software so as to evaluate
the efficacy of these compounds in suppressing
the activity of target protein. The Moldock
score, Docking score and rerank score of the
potent flavonoids were displayed in table.1.

Table-1: Moldock score for various
flavonoids against target protein
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S. Compound Moldock  Rerank Hydrogen Docking
No Name Score Score Bond Score
1 Naringin -171.737  -118.917 -17.536 -188.306
2 Hesperidin -160.561  -123.559 -8.2606 -173.26
3 Chicoric Acid -160.482  -127.888 -10.819 -172.505
4 Proanthocyanidins ~ -151.791 -39.651 -10.496 -158.988
5 Silymarin -148.731  -120.675 -9.2821 -155.619
6 Rutin -148.143  -20.1104 -13.576 -161.83
7 B-Sitosterol -140.559 -105.75 -2.5 -139.5761
8 Pterostilbene -139.328  -115.607 -4.987 -141.352
9 Malvidin -129.448  -113.741 -7.8314 -133.788
10 Capsaicin -127.031  -88.3244 -5.4793 -131.923
IJCR
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The flavonoid compound Naringin
showed more potent inhibitory activity against
IDO 1 protein. Naringin is a naturally occurring
plant bioflavonoid present in citrus fruits and
possesses a wide range of biological application
including anticancer. The interaction of the
compound with the target protein was analysed
using Molegro viewer module.
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Figure. 1 a) Interaction of Naringin with
IDO-1 protein, b) Interaction of Hesperidin
with IDO-1 protein visualized using
Molegro viewer.

The receptor bound ligand Naringin
bound deeply in binding pocket region. The
active compound Naringin bound with receptor
with a moldock score of -171.737. The
compound displayed interaction with seven
different aminoacids with a total of 13 hydrogen
bond interactions. Amino acid residue of IDO-1
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involved in binding with bioactive flavonoids
were displayed in Table 2

Table-2: Amino acid residue of IDO-1
involved in binding with bioactive
flavonoids

Hydrogen bond No. of
S. Compound . . . .
interaction with Amino Hydrogen
No name .
acid bond
1 Naringin Asp 274 A, Tle 279 A, Thr 13

282 A, Gln 283 A, Gln 293
A, Pro121B, Asn 305 B
Arg 304 A, Cys 11
308 A, Glu 311
A, Arg 304 B,
Cys 308 B, Glu
311 B
3 Chicoric Acid Gln 293 A, Gly 284 B, Gly 9
286 B, Asp 294 B, Arg 296
B, Glu 311 B
4 Proanthocyanidins ~ Thr 282 A, Gln 293 A, Arg 8
304 A, Arg 304 B, Cys 308
B, Glu311B
Gln 293 A, Glu 311 A, Glu 8
119 B, Leu 120 B, Gln 293
B, Arg 296 B, Asn 305 B
6 Rutin Lys 238 A, Gln 293 A, Arg 10
297 A, Thr 282 B, Gly 284
B, Ala 289 B, Gln 290 B,
Gln 293 B, Asp 294 B

2 Hesperidin

5 Silymarin

7 B-Sitosterol Gln 280 A, Glu 119 B 2

8 Pterostilbene Gln 280 A, Arg 296 A, Arg 3
297 B

9 Malvidin Thr 282 A, Gly 284 A, Gln 8

293 A, Glu 311A, Pro 121

B, Arg 297 B, Arg 304 B

Gln 271 A, Asp 274 A, Thr 4
282 A, Glu 311 A

10 Capsaicin
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4. Conclusion

The present molecular docking studies
provide insights into inhibition of IDO-1 by
various bioactive flavonoids. Docking study
propose that Naringin has a high binding
affinity for IDO-1 protein. This study has led to
the development of novel lead molecules which
would help to develop enzymatic mechanisms
allowing tumors to resist or escape iImmune
rejection.
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ABSTRACT

BACKGROUND: Free radicals are major factor in the pathogenesis of many diseases like diabetes, cancer,
cardiovascular diseases auto immune disease etc. The medicinal plants can be used as a source for drugs. The use of plant
extract and phytochemicals can be of great importance in therapentic treatment. The aim of the study was to evalnate the
preliminary phytochemical constituents and in-vitro antioxidants activities of ethanolic extract of mimosa pudica leaves.
METHODOLOGY: Mimosa pudica leaves was collected and dried under shade. Air dried and powdered leaf sample
was extracted by using ethanol solvent. The antioxidant and free radical scavenging activity of ethanolic extract of mimosa
pudica leaf was assessed by 1,1 diphenyl-2-picrylhydrazy! (DPPH) radical scavenging method ,the phytochemical study were
assessed using suitable procedure. RESULT: The phytochemical analysis of mimosa pudica leaf extract shows presence of
Sflavonoid, alkaloid, tannin, carbobydrates, steroids, glycosides. CONCLUSION:  These data indicates antioxidant
activity of mimosa pudica leaf extract and the phytochemical may be responsible for the therapeutic uses of this plant.

1. INTRODUCTION

Traditional medicine plays a vital role in
the treatment of various diseases. In traditional
medicine, plants have been used for past
decades in daily life to treat and prevent
diseases. Plants are a major contributor for
preparation of hetbal drug due to their active
constituents. Herbal medicine is the oldest form
of medicine known to mankind using plantsl
According to World Health Organization
medicinal plants are defined as plants that
contain properties or compounds that can be
used for therapeutic purposes or those that
synthesize metabolites to produce useful drugs.
The World Health Otrganization has been
reported that 80% population in Asia and Africa
use herbal medicine for primary health care2.

The plant Mimosa pudica is a creeping
annual or perennial herb. It was first described
from Brazil by Carl Linnaeus in species
Plantarnm in 1753. It belongs to family Fabaceae
and sub family of Mimosaseae. In Latin it is called
Mimosa pudica. The other name of this plant is
humble plant, sensitive plant, touch me not
plant, sleeping grass. It is called as Ajalikalika in
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Sanskrit, Lajawanti in hindi, Lajjabate in bengali,
Hadergitte in kannada, Thotachchenunggi or
Tottalvadi in tamil and Attapatti in telugu’. It is
diffusely spreading, half-woody herb, with
branched stem up to 1 meter long, sparingly
prickly with numerous deflexed, bristly hairs.
Leaves are bipinnate, pinnae 1-2 pairs, leaflets
10-20 pairs, linear, glabrous, 9-12 mm long and
1.5 mm wide and they are very sensitive, both
pinnae and leaflets folding when touched. Heads
are long- peduncled, solitary or 2 to 3 in each
axil, about 1 cm in diameter. Pods are flat,
slightly recurved, 1 to 2 centimeter long, with 3
to 5 one sided joints that fall away on maturity.
Florets are red in the upper part with pink to
lavender filament?.

Fig.1 Mimosa pudica
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Phytochenrical Analysis and in vitro Antioxidant
Alctivities of Ethanolic L eaf Exxtract of Mimosa Pudica

Mimosa pudica is a well-known medicinal
plant and it has been used in ayurvedha, unani
and homeopathic medicine. Based on previous
research, the Mimosa pudica leaf, root, shoot,
seeds and whole plant showed medicinal
property. Mimosa pudica has been reported that it
possesses  antibacterial’,  hepatoprotective®,
antioxidant’, antidiabetic8, anti-inflammatory?,
anticonvulsant!®, antimalarial®®, and antivenom12,
antifertility and antiulcer activities’3. The active
constituents of medicinal plants are responsible
for biological function and involved in the
management of diseases which may include
flavonoids, alkaloids, steroids, terpenoids etc.
The presence of flavonoids and phenolic
compound in plant extract, which possess very
good antioxidant activity. These antioxidant
activities help in the protection of human body
against free radicals that may cause pathological
disturbances. The phytochemical studies play a
significant role in the identification of active
constituents which is responsible for antioxidants
activity.

The aim of the present study is to
evaluate the phytochemical constitution and
antioxidant activity of ethanolic extract of
Mimosa pudica leaves.

2. MATERIALS AND METHODS
2.1 Collection of plant material

Fresh healthy, mature leaves of Mimosa
pudica were collected from the wild population
during in the month of December 2014 in
Thiruvannamalai district. The leaves were
washed thoroughly in sterile water and dried in
shade, powdered and kept in an air tight
container for further use.

2.2 Preparation of plant extracts

100 g of the powder of Mimosa pudica
leaf was defatted with 500 ml of petroleum ether
(60-80°C) overnight and it was then extracted in
80% ethanol by soxhalation, filtered and
concentrated in a rotary evaporator. The dried
extract (6% vyield) was used for the present
study.

2.3 Preliminary phytochemical analysis

The ethanolic extract of Mimosa pudica
leaf was subjected to different chemical tests for
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the detection of different phytoconstituents
using standard procedures

2.3.1 Test for Alkaloids

Hager’s test: To 2ml of leaf extract was
taken in a test tube and few drops of Hager’s
reagent was added. The formation of yellow
coloured precipitate indicates the presence of
alkaloids.

Wagner’s test: The extract was mixed
with 2 ml of Wagner’s reagent. Formation of
reddish brown coloured precipitate indicates the
presence of alkaloids.

2.3.2 Test for Flavonoids

Alkaline Reagent test: The leaf extracts
were treated with few drops of sodium
hydroxide solution. Formation of intense yellow
colour, which becomes coloutless on addition of
dilute Hydrochloric acid indicates the presence
of flavonoids.

2.3.3 Test for Steroids

Lieberman-Burchard’s  fest.  The  leaf
extracts wetre dissolved in 2ml of chloroform to
which 10 drops of acetic acid and 5 drops of
concentrated sulphuric acid were added and
mixed. The change of red colour through blue
to green indicated the presence of steroids.

2.3.4 Test for Carbohydrates

Molisch’s test. The leaf extract was treated
with 2 drops of Molisch’s reagent in a test tube.
2 ml of concentrated sulphuric acid added along
the sides of the test tube. Formation of the
violet ring at the junction indicates the presence
of Carbohydrates.

2.3.5 Test for Glycosides

Legal’s test: The leaf extracts were
treated with sodium nitroprusside in pyridine
and sodiumhydroxide. Formation of pink to
blood red colour indicates the presence of
cardiac glycosides

2.3.6 Test for Amino acid

Ninhydrin test: To the leaf extract, 10
drops of ninhydrin reagent was added and
boiled for few minutes. Formation of blue
colour indicates the presence of amino acid.
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2.3.7 Test for Tannins

Braymer’s test: 2ml of extract was added
to 2ml of water. To this 2-3 drops of 5% ferric
chloride was added. Mix the reagent mixture
gently and the formation of green precipitate
indicates the presence of tannins.

2.3.8 Test for Terpenoids

Salkowski test: 5 ml of leaf extract was
mixed in 2ml of chloroform and concentrated
sulphuric acid (3ml) was carefully added to form
a layer. A reddish brown precipitate was not
observed, absence of terpenoids.

2.3.9 Test for Saponins

Froth Test. The leaf extracts were
diluted with distilled water to 20ml and this was
shaken in a graduated cylinder for 15 minutes. 1
cm layer of foam was not observed, absence of
saponins.

2.4 In vitro antioxidant activity

The DPPH radical scavenging method
was used to evaluate the antioxidant property.
The concentrations of the plant extracts
requited to scavenge DPPH showed a dose
dependent response.

2.4.1Dose-dependent effect of total antioxidant
activity

The total antioxidant activity was
measured using thiocyanate method!*. Dose (25,
50, 75 and 100mg/ml) dependent activity of
extract was studied by preparing extract in
ethanol. Then the leaf extract was added to
2.5ml of 40mM linoleic acid emulsion (pH 7.0)
and 2ml of 40mM phosphate buffer (pH 7.0).
The final volume was adjusted to 5 ml using
40mM phosphate buffer. Samples were then
incubated at 37°C in a glass flask for 60h, to
accelerate the oxidation process. 1ml of the
incubated sample was removed after 12h, to
which 0.1ml of 20mM ferric chloride and 0.1ml
30% ammonium thiocyanate were added.

The absorbance of this was measured at
500 nm, with BHA as the reference compound.
Solvent was used as a test control to eliminate
the solvent effect. All data reported are the
average of triplicate analysis. % inhibition of
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lipid peroxide (LPO) generation was calculated
using the following formula.
Control OD - Test OD «

Control OD

% Inhibition = 100

2.4.2. Dose dependent effect of free radical
scavenging activity

The radical scavenging activities of
mimosa leaf extract were measured by DPPH
method®. The following concentrations of
extract were prepared 25, 50, 75 and 100mg/ml
in ethanol. BHA wused as an antioxidant
standard. The extract was mixed with 1 ml of
methanolic solution of DPPH (0.2 mM). The
reaction mixture was vortexed and incubated for
30 min. The optical density of the solutions was
measured at 520nm using BHA as the standard
reference. The radical scavenging activity was
calculated using the following formula.
Radical Scavenging Activity % =

Control OD - Test OD «

Control OD
The unit of the total anti-oxidant
activity is expressed as % inhibition of DPPH
free radical.

100

2.4.3. Statistical Analysis:

Result were expressed as mean =
standard deviation (SD).Statistical comparison
were made using the student t- test by one way
analysis of variance (ANOVA). Significance
difference was expressed in groups, in which a
represents 25 mg/ml Vs other groups, b
represents 50 mg/ml Vs other groups, c
represents 75 mg/ml Vs other groups.

3. RESULT AND DISCUSSION
3.1 Preliminary phyotochemical analysis

The result of phytochemical analysis is
shown in table 1. The ethanolic leaf extract of
Mimosa  pudica shown the presence of
phytoconstituents include alkaloids, flavonoids,
steroids, carbohydrate, protein, glycosides and
tannin, saponnin and terpinoids was absent. In
the previous study the methanolic extract of
Mimosa  pudica leaf and root wused for
phytochemical analysis. They reported that the
leaf contains tannin, protein and steroids and
the root contains tannin and protein’®.
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Table 1. Phytochemical analysis of
Mimosa pudica leaf extract

1\?('). Test Phytochemicals | Result

1. | Hager’s Test Alkaloids +
Alkaline L

2. Reagent Test Flavinoids +
Lieberman- .

> Burchard’s Test Steroids *

4. | Molisch’s Test Carbohydrates +

5. | Legal’s Test Glycosides +

6. | Ninhydrin Test Aminoacids +

7. | Braymer’s Test Tannins +

8. | Salkowski Test Terpinoids -

9. | Froth Test Saponin -

+= Present and - = Absent

The flavonoids in Mimosa pudica have
been reported their antibacterial activity®.In
another phytochemical study shown the
presence of alkaloid non protein amino acid
called mimosine which possess antidermatophytic
and antibacterial activity!”.The tannin isolate
trom Mimosa pudica root was reported their anti-
snake venom activity's,

Alkaloids from natural herb exhibit
anti-cancer activity it may include berberine,
evodiamine, piperine and matrine.®The plant
Mimosa  pudica have been reported their
anticancer, antiulcer and antidiabetic activity due
to presence of active flavonoids and phenolic
compound. Two molecules of C-glycosyl
flavones have been identified in previous study
of Mimosa pudica®. The phytochemical studies
needed to identify the active compound which is
present in medicinal plants. It is helpful for
creating new therapeutic strategy for prevention
and treatment of various diseases.

3.2 In vitro antioxidant activity
3.2.1. Dose dependent effect of total antioxidant
activity

In the present study, the antioxidant
activity of mimosa pudica leaf extract was
determined by thiocyanate method. The result
of total antioxidant activity of ethanolic extract
of Mimosa pudica is shown in figure 2. The
phytoconstituent like flavonoids and tannins
have antioxidant activity which scavenge the free
radicals. In the previous study it was suggested
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that phenolic component and flavonoids are
major component in the plant which possess
antioxidant activity?l. In the present phytochemical
studies shows that the Mimosa pudica leaf extract
contains flavonoids, steroids and tannin and
glycosides. The presence of these active
constituents scavenge free radicals due to
presence of more hydroxyl groups?2.

The  different  concentrations  of
ethanolic extract of Mimosa pudica 25, 50,
75,100 mg/ml showed peroxidation inhibition
in a dose dependent manner. In the present
study, Mimosa pudica leaf extract at
concentration 100 mg/ml showed maximum
inhibition of peroxide radical near control BHA.

Fig. 2 Dose dependent effect of total anti-
oxidant activity of BHA {(control) and mimosa

pudica extract. a

° 120 b
E .
% w- :

w_
LY I :
58
5 2
S o : . :
] 25 50 75 100
£ Doses of ethanolic extract (mg/mi)
R

—o—BHA  -—E—Ethanolic extract of Mimosa Pudica

Result were expressed mean + SD.
Statistical comparison were made using student
t-test by one way analysis of variance. Significant
difference was expressed in groups. Whereas
a = 25 mg/ml vs other goups, b = 50 mg/ml vs
other groups, ¢ = 75 mg/ml vs other groups.

The result indicates that the ethanolic
extract of mimosa pudica leaf significantly inhibited
linoleic acid peroxidation.

3.2.2. Dose dependent effect of free radical
scavenging activity

The free radical scavenging activity of
extract was detected by DPPH method. DPPH
is a free radical and accept the hydrogen radical
to become a stable molecule. It is used as a
substrate for detection of antioxidant activity of
extract. The result of free radical scavenging
activity of Mimosa pndica extract is shown in
figure 3. The ethanolic extract of Mimosa pudica

IJCR




ISSN No: 2347-9213

Vol. 2, February 2015

leaves showed DPPH scavenging activity and
BHA used as control.

Fig. 3 Dose dependent effect of free radical
scavenging activity of BHA (control) and
Mimosa pudica extract a
= 140 b
3 .
|
E o : 3
a a
b
e 60 -
o a b
2 w0 _/./'L—'
€ 20
® L1} T r T
25 50 75 100
Doses of ethanolic extract (mg/ml)
=0—BHA  —@—-Ethanolic extract of Mimosa Pudica

Result were expressed mean £ SD.
Statistical comparison were made using student
t-test by one way analysis of variance. Significant
difference was expressed in groups. Whereas
a = 25 mg/ml vs other goups, b = 50 mg/ml vs

other groups, ¢ = 75 mg/ml vs other groups.

The DPPH  scavenging  activity
increased by increasing concentration of leaf
extract due to the presence of flavonoids and
phenolic compound which having hydroxyl
groups. The antioxidant has ability to reduce
stable radical to 1-1, diphenyl-2-picryl hydrazine
and the degree of discolouration indicates the
scavenging activity of the extract. The maximum
inhibition obsetved at the concentration of 100
mg of mimosa leaf extract.

The peroxidation of lipids initiated by
free radicals may lead to cell injury. Free radicals
are molecule with one or more single pair of
electron that can quickly react with the
constituents like proteins, nucleic acid, lipids etc.
Antioxidant may offer resistance against oxidative
stress by scavenging free radicals. Several
research on antioxidant activity of plant
reported flavonoids are powerful antioxidant
against free radicals. It inhibits the lipid
peroxidation in vitro in initial stage and
terminates the chain radical reaction by donating
hydrogen atom. The flavonoids which present in
mimosa pudica are isoquercetin, avicularin,
apigenin-7-O--D-glucoside, cassiaocidentalin B,
orientin, and isootientin®. Gossypium herbaceam
have been investigated their antioxidant and
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acetylcholine esterase inhibition, the result
suggest due to presence of Quercetin, isoquercetin
and quercemeritin flavonoid which possess
antioxidant activity?4.

In another research the plant canarium
album have been investigated their antioxidant
activity, the result shown that it has good
antioxidant activity due presence of tannin.
Tannin extracted from canarium which shows
very good DPPH radical scavenging activity?5.So
the phytoconstituents are major contributor for
scavenging free radicals.

CONCLUSION

Phytochemical screening of ethanolic
extract of mimosa pudica shows the presence of
alkaloids, flavonoids, tannin, glycosides, steroids,
protein and carbohydrate. The result indicates
that mimosa pudica leaf extract have antioxidant
activity or radical scavenging property due to
presence of these active phytocostituents. The
plant have potential source for therapeutic
purpose however further study on isolation and
characterization of antioxidant constituents is
required.
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ABSTRACT

In Pharmacentical field, the search for compounds that have suitable properties to be used in nowadays a big
challenge, paracetamol, one of the most widely nsed drug is taken and the effect of dopant Tryptophan on the growth process,
crystalline properties of paracetamol are investigated. The grown crystal was transparent, obtained within a period of 10 days.
The grown crystal was subjected to various studies, such as X — Ray Diffraction (XRD), Fourier Transform Infrared
(FTIR), and Ultraviolet — Visible (UV- Vis) absorbance, Thermogravimetric analysis and Differential thermal analysis
(TGA | DTA). The functional groups of the crystals have been confirmed by FTIR analysis. The lattice Parameters of the
grown crystal were determined by Single Crystal XRD. A UV~ Vis spectrum was recorded to find the suitability of the
crystal for optical applications and band gap energy is determined. The thermal stability of doped crystal was checked nsing

the TGA | DTA analysis.

Keywords: Crystal growth, FTIR, UV — V1S, Thermogravimetric analysis, XRD.

1. Introduction

In the last years, many leading pharmaceutical
companies have begun to strictly control the
crystal chemistry of active pharmaceutical ingredients
during their preparation and development
stages. In several cases, the presence, or the
discovery, of mnew crystal phases, initially
interpreted as annoying side effect, was positively
used to tailor new synthetic processes and more
efficient formulation of drugs (1). Crystals are
the pillars of modern technology. Crystals of
different materials have several applications.
Hence industry has taken interest in the field of
crystal growth. In early days, mineral crystals
were available to meet requirements, but now
the natural source is found to be quite
inadequate. To solve this acute problem, the
synthesis of the material in the form of crystal is
necessary (2). Paracetamol (PCT) is an arylated
aromatic amide, which was firstly introduced
into medicine as an antipyretic / analgesic by
von Mering in 1893 and has been in use as an
analgesic for home medication for over thirty
years and is accepted as a very effective
treatment for the relief of pain and fever in
adults and children. It is the most used medicine
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after acetylsalicylic acid in many countries as an
alternative to aspirin and phenacetin (3,4). Amino
acids and their complexes belong to a family of
organic materials that have been considered for
photonic application (5).In recent years, the
amino acid group materials were mixed with
organic(6) or Inorganic salts (7) in order to
improve their chemical stability, thermal stability,
linear and non- linear optical properties. The
dopant Tryptophan is an amino acid. As no
reports are available on the growth and
characterization of Tryptophan doped paracetamol
crystals, in this work, we report on the growth
and characterization of Tryptophan doped
Paracetamol crystals by slow evaporation technique.

2. Experimental Methods

Pure paracetamol and Tryptophan was
purified by successive tecrystallization. Using
doubly distilled water, the supersaturated paracetamol
was prepared. To this, the dopant Tryptophan
of 0.1IM concentration was added. The solution
was filtered with a micro filter and left for slow
evaporation at room temperature. The crystallisation
took place within 10 days and the optically
transparent crystals of Tryptophan doped
paracetamol were obtained.
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3. Result and Discussion
3.1 Single Crystal X-ray Diffraction

The single crystal X-ray diffraction
analysis on Tryptophan doped paracetamol single
crystals was recorded using X-ray diffractometer.
This analysis has revealed that the single crystals
of doped paracetamol crystallize in monoclinic
system. The calculated lattice parameters for
doped paracetamol are compared with that of
pure paracetamol(5) and are given in Table 1.
The XRD analysis revealed that the addition of
dopant in the paracetamol does not change the
crystal structure though there is a enormous
change in the lattice parameters.

Table 1: comparison of unit cell parameters

Pure Doped
Paracetamol Paracetamol
a (A9 11.72 A° 7.101 £ 4.619
b (AY) 9.7379 A° 9.410 + 0.329
c (A9 7.109. A° 11.79 + 4.681
system monoclinic monoclinic
volume 774.89 A% 774 A%
3.2 FTIR Analysis

The FTIR spectra for pure as well as
doped paracetamol crystals were recorded using
FT-IR instrument using the KBR pellet
technique in the range 400 — 4000 cm ! is shown
in the figure 1. The calculated frequencies with
their relative intensities obtained in FTIR of
pure and doped paracetamol and their most
probable assignments are presented in Table 2.

Table 2: Vibrational frequencies obtained
for pure and doped paracetamol

Symmetric CH stretching,
2881.27 2818.77 Intra molecular hydrogen
bonded OH stretching
2713.47 2718.84 Intra molecular hydrogen
2586.77 2578.84 bonded OH stretching
2038.09 2075.20
Opvertone C-H out of
1978.55 - plane bending and
combination band
1877.49 1883.08
1654.66 1658.50 C=0 stretching
NH deformation,
1565.00 ) aromatic C=C stretching
1507.78 1510.60 NH deformation,
aromatic C=C stretching
Asymmetric C-H
1438.62 1415.79 bending, OH in-plane
bending
Symmetric C- H bending,
1367.09 1356.67 OH in-plane bending
1325.50 - C- N stretching
1229.60 1231.38 C- O bond
NH in - plane bending
- 1155.83 vibration in heterocyclic
compound
966.80 920.99 Asymmetric ting
stretching
835.52 840.66 Aromatic C — H out- of-
802.20 803.55 Plane bending
716.47 742.31 Aromatic C — C out- of-
Plane bending, OH out-
683.06 683.02 of-plane bending
601.38 625.66 OCN bending vibration
- 586.78 NH out- of- Plane
R 557.03 bending vibration

Observed IR Frequencies
Pure Doped Assignments
Paracetamol | Paracetamol
3928.22 3897.04 OH stretching
Inter molecular hydrogen
) 340326 bonded OH stretching
3323.82 3325.86 NH stretching
NH stretching
3161.66 3039.41 associated, Intra
molecular hydrogen
bonded OH stretching
BSC

The frequency assignments of the
Tryptophan doped paracetamol depicted
that the Tryptophan entity approaches the
paracetamol molecule just by forming
hydrogen bond between amino group of
Tryptophan and OH group of paracetamol
and carboxylic end forming hydrogen bond
with acetylamido end inverting the
heterocyclic ring away from Benzene entity.
This is supported by the appearance of the
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frequencies at 3403.26cm™ ,1155.83 cm’l,
586.78 cm™ and 557.03 cm are due to
intermolecular  hydrogen bonded OH
stretching, NH in- plane bending vibrations
and NH out-of-plane bending vibrations
respectively in the Tryptophan doped

paracetamol ~ FTIR. This is further
supported by large decrease in the
frequencies region 3928.22 ¢cm,3161.66

cm! and 2881.27 cm ! which are due to the
intermolecular  hydrogen bonded OH
stretching frequencies. The frequencies in
the region 1978.55 em! , 1565.00 cm™ and
1325.50 cm! which are due to CH out-of-
plane bending, aromatic C=C stretching and
C-N stretching vibration of paracetamol are
absent in the Tryptophan doped paracetamol
spectra which may be due to the hydrogen
bonded attachment of NH, and COOH

100.0

%T

95 \ \

\ VAR

107855
211827\  1877.49
85

80 p292.14  5038.00

75

70
288127
65 | \ 2486.46
\ \
| \
60 \ \2586.77
|

\
S5 \2713.47

\
50 \

\
45 2791.80

entities to paracetamol so that the stretching
behavior of the aromatic ring is curtailed to
some extent. This is also supported by the
minor variations in the C=O stretching
aromatic C=C stretching, aromatic CH out-
of-plane bending in the region 1613.05 cm-
1,1507.78 ¢m1,835.52 cm ! and 802.20 cm!
respectively. As the bulky group approach
through two ends to the paracetamol
molecules the acetyl group may form
intramolecular hydrogen bond with C-O
oxygen to the ortho hydrogen of the
aromatic ring of the paracetamol. There is
also wvariation in the asymmetric CH
bending and symmetric CH bending of the
methyl group in the region 1438.62 cm! and
1367.09 cm! respectively.
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Figure -1 FTIR - spectrum of pure paracetamol.
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Figure -2 FTIR - spectrum of doped paracetamol

3.3 UV — VIS spectral studies

UV-Visible spectral study is a useful
tool to determine the transparency, which is an
important requirement for material to be
optically active (8). The pure paracetamol and
Tryptophan doped paracetamol was recorded in
the range of 190 — 1100 nm using lambda 35
spectrometer and shown in the figure (2).

The electronic absorption of the
paracetamol and Tryptophan doped paracetamol
has cut off wavelength in the region 320nm. As
there is no considerable change in the cut off
wavelength due to the addition of Tryptophan
and hence for both UV and visible region the
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paracetamol and Tryptophan doped paracetamol
can be used as an optical window. Regarding the
electronic absorption the corresponding n-m*
transition of the amide linkage is very much
shifted and undergoes bathochromic shift due
to addition of the dopant ,and at the same time
the absorption frequency corresponding to
hydroxy linkage is not shifted to higher frequency
region which supports occupancy Tryptophan
closer to amide linkage in paracetamol.
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Figure - 3 UV - Visible spectrum of pure paracetamol
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Figutre :4UV — Visible spectrum of doped paracetamol.
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3.4 Band gap determination

The optical band gap of the paracetamol
and tryptophan doped paracetamol was determined
from the absorption spectrum using the near-
band absorption relation.

(¢hy)r=A (hy - Eg)

Where A - the optical transition dependent
constant, Eg — optical energy band gap , y — the
frequency of incident beam, h - planck’s

constant, n — characterizes the transition. Fig
(5,6) shows the plot of (a h vy)?against hy. The
intercept of the straight line on the photon
energy axis give the direct band gap value of
4.680ev for paracetamol and 4.56ev for doped
paracetamol. Due to the addition of dopant, the
band gap narrowing occurred.(9)

1404

[==——Paracetamol (4.68€'

2 2
(@hv) (eVicm)

T T T T T T
20 25 30 35 4.0 a5 50 55
Photon energy (eV)

Figure :5 Band Gap Energy of Paracetamol

200

\ = Paracetamol+Tryptophan (4.56eV)

100

2 2
(@hv) (eVicm)

o

T T T T T T
20 25 30 35 40 45 50 55
Photon energy (eV)

Figure :6 Band Gap Energy of doped
Paracetamol

3.5 Thermal Analysis

Theromogravimetric analysis (TGA) is a
technique in which the weight of a substance is
recorded as a function of temperature.( 10,11)
In the present case, the TGA and DTA are
catried out between 30°c and 930°c in the
nitrogen atmosphere which provide an inert
environment is shown in the figure (7).In the

BSC

Page 16

first step, the weight loss started at 125°c and
completed at 320°c. At the first stage about
90.73% of weight loss occurred which is assigned
to the loss of acetanilide, Indole, Acetate anion
and carbon residue.At the second stage of 450°c,
there is one more weight loss of 5.074% due to
the loss of H O- In the final step there is
3.875% due to the loss of ammonia group.

Weight (%)
Deiv. Weight (%/°C)

3875%

00
3% 450 510 570 630 690 750 810 870 930

Temperature (°C) Universal V4 5A TA Instrumen

Figure: 7 TGA of Doped Paracetamol.

3.6. Optical Image Microscope:

The crystals are photographed using
optical Microscopy LX400. The pure paracetamol
and doped paracetamol are colotless and
transparent crystals. The photographs of the
crystals are shown in the figure (8,9).

P

V.

Figure :8 optical image of pure péracetamol.
Figure :9 optical image of doped paracetamol.
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4. Conclusions

Good optical quality single crystals of
pure and doped paracetamol have been grown
by slow evaporation technique under room
temperature. The doped crystals were
characterized by single crystal X-ray difrraction
and confirmed that the crystal belong to
monoclinic  system. The presence of the
functional groups and the presence of dopants
were determined qualitatively using FTIR
analysis. The UV absorption studies revealed
that the doped paracetamol has been used as a
optical window. TA — DTA studies revealed the
thermal stability of the crystal. Band gap
determination revealed the addition of dopant
narrowing the band gap. With promising
structural, optical and thermal properties,
Tryptophan doped paracetamol single crystals
are a potential material for frequency conversion
device applications.
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ABSTRACT

Allium sativum is an important ayurvedic herbal plant used for the treatment of wide spectrum of diseases
including cancer and diabetes. The bulbs of the plant have been wused in many as a stimulant, antiseptic, anthelminthic,
dinretic and for the relief of rheumatic pains. The plant possess significant antioxidant, antibacterial and anti-inflammatory
activity. The present study focuses on exploring novel drug lead molecules from allium sativum as potential inbibitors of
Glycogen synthase kinase 3§ protein, an effective wound healing biomarker. GSK3-8 is involved in cell development, and
body pattern formation, whose inbibition promotes wound healing throngh p-catanin-dependent Wnt signalling pathway. The
molecular docking analysis is performed using Molgro docking software. Of the different phytoconstituents selected for study
the componnd alliin revealed high binding activity with a Mol Dock score of -70.06. The docked pose of the componnd allicin
fits exactly at the active site with maxcimum number of hydrogen bond interactions.

Keywords: Allium sativum , Molegro, Glycogen synthase kinase 38

1. Introduction

The initial characterization  glycogen
metabolism regulator is Glucogen Synthase
Kinase — 3 (GSK — 3), which was the family of
protein serine kinases (Plyte, S. et. al., 1992). The
glycogen synthase residues are phosphorylated by
the protein kinase and the dephosphorylation of
the rate-limiting enzyme of glycogen synthesis in
response to insulin (Parker P et. al, 1983). In
mammals, two closely related proteins such as
GSK-3a and GSK-383, which are coded by two
different genes.GSK-33 consist of 420 amino
acids and the phosphorylation of tyrosine-256 is
required for the activation (Wang et. al., 1994).
It is involved in body pattern formation, neuronal
cell development and energy metabolism.

Allinm sativum (Gatlic) is natural plant being
used as a food as well as folk medicine for
centuries all over the world. Gatlic is reported to
possess  potent biological properties like
antimicrobial, anti-cancer, antioxidant,
immunomodulatory, anti-inflammatory,
hypoglycemic, and anticardiovascular effects
(Reuter HD, 1996). Different garlic extracts
have demonstrated potent activity against
Gramnegative and Gram-positive bacteria
including species of  Escherichia, Salmonella,
Staphylococcus, Streptococeus, Klebsiella, Proteus, Bacillus,
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Clostridinm, Helicobacter pylori and even acid-fast
bacilli (AFB) such as MTB (Uchida Y, 1975).

In this study, we aim at exploring novel
phyto-constituents from _A.sativumas potential
lead molecules against the target protein
Glucogen Synthase Kinase — 38 (GSK-3) using
Molegro Virtual Docker.

2. Materials and Method
2.1 Ligand Preparation

The structure of flavonoid compounds
were retrieved from Pubchem
(https:/ /pubchem.ncbi.nlm.nih.gov/) and
Chemspider database (http://www.chemspider.com/).
The compounds were converted into
comfortable format (.sdf) using Open Babel
tool. The energy minimized structure were used
for docking studies.

2.2 Protein Preparation

The three dimensional crystal structure
of the target protein Glucogen Synthase Kinase
— 3B (GSK-3B) was retreived from Protein Data
Bank (http://www.pdb.org/). The PDB ID for
the selected target protein was 3GB2. The
bonds, bond otders, explicit hydrogen, chatrges
(calculated by MVD), flexible torsion and Tripos
atom types for the protein were selected if any
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found omitted by using Protein Preparation,
module of Molegro Virtual Docker for the
protein Glucogen Synthase Kinase — 3 (GSK-
3B). The side chain flexibility analysis were
performed which provides valuable insights to
increase docking algorithms and grants an index
of amino acid side chain flexibility, which
potentiality aids in molecular docking. The
atoms away from the binding site are neglected
using ignored distant atom option. The active
sites on the GSK-3f were analysed using
Molegro Virtual Docker.

2.3. Molecular docking

Molegro virtual docker works on the
basis of Moldock SE search algorithm The
docking algorithm was set at a maximum
iteration of 1500 with a simple evolution size of
50 and minimum of 5 runs. The population size
was set at 50 with energy threshold of 100 at
each step. The least minute was set as 10
minutes, the torsions/translations/rotations of
the ligand protein interaction were tested and
the one giving lower energies is chosen for
further studies. The bonds flexibility of the
ligands were fixed and the side chain flexibility
of the amino acids in the binding cavity was set
with a tolerance of 1.10 and strength of 0.90 for

docking simulations. RMSD threshold for
multiple cluster poses was set at <2.00.
The reranking score function is

estimated more expensive than the scoring
function used during the docking simulation but
it is commonly better than the docking score
function at analyzing the best pose among
several poses originating from the same ligand
(Thomson et. al., 20006). Binding affinities were
estimated using Molegro data modeler The
scoring function used by MolDock is derived
from the piecewise linear potential (PLP)
scoring functions which further improves these
score with a new hydrogen bonding term and
new charge schemes (Thomsen et. al., 20006).

3. Result and Discussion:

Docking analysis was carried out for the
selected phytoconstituents of A.safivum against
the target protein GSK-38 wusing Molgro
docking software so as to evaluate the efficacy
of these compounds in suppressing the activity

BSC

of target protein. The Moldock score, Docking
score and rerank score of the potent flavonoids
were displayed in table.1

Table-1: Moldock score for A.sativum
against target protein

S. Compound Moldock  Rerank  Hydrogen Docking
No. Name Score Score Bond Score

1 Alliin -70.0688  -53.4286 -6.4228 -69.742

2 Arginine -67.7519  -60.2546 -6.4961 -74.0678

3 Allicin -57.377 -47.8346 -0.5698 -61.151

4 L-Ascorbic -56.6499  -52.1574 -2.514 -59.0757
Acid

5 L-(+) -44.018 -45.4978 -4.5768 -50.5337
Arabinose

Page 19

The phytoconstituent of A.SativumAlliin
showed more potent inhibitory activity against
GSK-3@ protein.Alliin is a naturally occurring
plant bioflavonoid possesses a wide range of
biological application including anticancer. The
interaction of the compound with the target
protein was analyzed using Molegro viewer
module.

Figure.l a) Interaction of Alliin with GSK-38
protein, b) Interaction ofArgininewith GSK-
3Bprotein visualized using Molegro viewer.
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The receptor bound ligand Alliin bound
deeply in binding pocket region. The active
compound Alliin bound with receptor with a
moldock score of -70.0688. The compound
displayed interaction with seven different
aminoacids with a total of 3 hydrogen bond
interactions. Amino acid residue of GSK-38
involved in binding with phytoconstituents of
A.sativum were displayed in Table 2.

Table-2: Amino acid residue of GSK-3
involved in binding with phytoconstituents
of A.sativum

S. Compound H2 bond interaction No. of
. . . Hydrogen
No. name with Amino acid
bond
1 Alliin Lys 85, Glu 97, Phe 201 3
Arginine Glu 96, Gln 185, Asn 5
186, Cys 199, Asp 200
3 Allicin Cys 199, Asp 200 2
4 L-Ascorbic Lys 85, Asp 133 2
Acid
5 L-(+) Asp 133, Cys 199, 4

Arabinose Asp 200

4. Conclusion

The present molecular docking studies
provide insights into inhibition of GSK-3f3 by
phytoconstituents of 4.sativum. Docking study
propose that Alliin has a high binding affinity
for GSK-3@ protein. This study has led to the
development of novel lead molecules which
would help to develop enzymatic mechanisms
which would facilitate in wound healing.
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ABSTRACT

The antidiabetic effect of ethanolic extract of Salacia reticulata was determined. 1 arious secondary metabolites
were also identified and quantified by HPLC analysis. The animals were divided into fonr groups such as normal, diabetic
untreated, diabetic treated with ethanolic extract and diabetic treated with reference drug Glibenclamide. The ethanolic
exctract of Salacia reticulata extract (200mg/ kg body weight/ rat/ day) was given to the rats for 15 days orally. Blood
samples were collected by retro orbital puncture and various biochemical parameters were measured using antoanalyser. The
ethanolic extract shows significant reduction in blood glucose, glycosylated baemoglobin, blood urea, serum wric acid, serum
creatinine, trighycerides, total cholesterol, phospholipids, low density lipoprotein (LLDL), wvery low density lipoprotein
(VLDL), and increase in liver glycogen, insulin and lactate debydrogenase (LDH). Our experimental findings with respect
to the mechanism of action of extract in alloxan induced diabetic rats suggest that it enhances insulin secretion by the islets of
langerbans, enhances peripheral glucose utilization and increases serum protein levels.

Key words: Thiobarbituric acid (TBA), Superoxide dismutase (SOD), Salacia reticulata, Alloxan,

Glibenclamide, Glutathione (GSH), Catalase.

I. INTRODUCTION

Diabetes mellitus is a metabolic disorder
affecting the metabolism of carbohydrate,
proteins, fat. It is a chronic disorder that
prevents the body to utilize glucose completely
or partially. It is characterized by raised glucose
concentration in the blood l'l.

It is due to the failure in the formation
of insulin or liberation or action. Insulin is
produce by the beta cells of islets of langerhans;
any receding in the number of functioning cells
will decrease the amount of insulin that can be
synthesized. Carbohydrate is converted to
monosaccharide glucose, which found in blood.
Some carbohydrates are not converted. Plant
drugs are frequently considered to less toxic and
free from side effects than synthetic ones [Pl
Medicinal herbs are significantly source of
synthetic and herbal drugs. In the commercial
market, medicinal herbs are used as raw drug. In
traditional system of Indian medicine plant
formulation and in several cases, combined
extract of plants are used as the drug of choice
rather than individual Pl.

Salacia reticulata known as vairi or pitika
in Sanskrit. It is a large woody climbing plant
found throughout forest in India and Srilanka.

BSC

Page 21

In another language Salacia reticulata called as
Ponkoranti (Tamil), Anukuducettu (Telugu), and
Ekanayakam (Kannada) Koranti (Malayalam).

Salacia  reticulata has been used an
antidiabetic agent by ayurvedic practitioners.
Extensive use of Salacia reticulata in ayurveda the
roots and stem contains potent antidiabetic
chemical constituents. There is currently no cure
for diabetes. However, the condition can be
managed well enough to allow most people to
live normal lives. Treatment of diabetes focuses
on two goals. The first is to keep blood glucose
within a normal range and the second is to
prevent complication from developing overtime .

The Salacia reticnlata belongs to the
Hippocrateaceae family. The root extract of
Salacia reticulata have been reported to possess
antidiabetic and antioxidant effects. The present
study was designed to evaluate the antidiabetic
activity of ethanolic root extract of the Salacia
reticnlata against alloxan induced diabetic albino
rats. The effect of Salacia reticulata extract was
compared to glibenclamide which is often used
as a standard drug Bl.
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II MATERIALS AND METHODS
A. Collection of Plant Material

The plant material for the present
investigation was collected from the field areas

of Kumbakonam, Thanjavur District, Tamilnadu,
India.

B. Plant Extraction

The powdered sample materials were
extracted using 99% ethanol by cold percolation
method. The powdered materials were soaked in
ethanol (1:4) for 48 hours at 37°c. Then the
filterate was filtered and distilled for recovering
the solvent and then it was evaporated under
reduced pressure at 50°c and the final content
was used for the phytochemical work and for
animal treatment [6].

C. Phytochemical Analysis

Phytochemical analysis was carried out
qualitatively to identify the presence of various
secondary metabolites such as alkaloids, flavanoids,
tannins, phenols, steroids, glycosides, carbohydrates,
aminoacids, proteins, saponins, terpenoids,
ascorbic acid, coumarin, quinones and sulphur [7].

D. Animal Management

Wistar Albino rats (150-180gms) were
selected for these studies. Six rats were taken
for each group. The rats were used after an
acclimatization period of 7 days to the
laboratory environment (obtained from Periyar
pharmaceutical institute, Trichy).The animals
were maintained in a control environment. They
were provided with food and water adlibitum.
Source of chemicals

Alloxan chemical analytical grade was
purchased from SD fine Chemicals Pvt. Ltd.,
Biosar. All other chemicals used, were obtained
from Ranbaxy Research Laboratories, Glaxo
Laboratories and Nice Pharmaceutical Company,
India.

E. Induction of Hyperglycemia by Alloxan
Hyperglycemia was induced by intra
peritoneal injection of freshly prepared aqueous
solution of alloxan monohydrate (SD fine
Chemicals Pvt. Ltd., Biosar) 150mg /kg, to
overnight fasted rats. Control rats receive
similar volume of vehicle, normal saline (2
ml/kg body weight) alone. Animals that did not
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develop hyperglycaemia after 48 hrs of alloxan
injection were rejected and new animals were
used. Immediately after confirmation of
diabetes, rats were classified into four groups of
five rats each.

F. Treatment Group Protocol

The animals were divided into four
groups and each consists of five animals.

Group 1 - received normal saline and
served as control.

Group II - treated with alloxan
monohydrate 150 mg/kg served as diabetic
control.

Group III - treated with ethanolic
thizome extract (200mg/kg)

Group IV- treated with glibenclamide
(2.5mg/kg) and served as reference standard.

G. Drug Administration

Hyperglycemic rats were treated using
ethanol extract of Salacia reticulata dissolved in
Tween 40, through oral administration.

H. Collection of Blood Sample

At the end of the experimental periods,
the rats were sacrificed. Plasma and serum were
separated  Treatment continued for 14
consecutive days. Before the treatment (0 day)
and at the end of 7 and 14t day plasma levels
were estimated using the glucose oxidase
method. At the end of the experimental periods,
the rats were sacrificed. Plasma and serum were
separated from blood by centrifuging the
samples at 5000 rpm for 10 min and stored in a
refrigerator until analysed.

1. Biochemical Analysis

Blood samples were examined to
determine plasma glucosel® lusing radioimmunoassay
kit and the serum concentrations of triglycerides
(TG), high density lipoprotein (HDL), very low
density lipoprotein (VLDL), low density
lipoprotein  (LDL), total cholesterol (TC),
protein, urea were determined using commercial
kits. The liver cytosolic contents of thiobarbituric
acid reactive substance (TBA), Glutathione
peroxide and ROS scavenging enzymes such as
catalase and superoxide dismutase (SOD) were
also determined using autoanalyser.
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J. Histopathological Studies

On the 14" day, pancreatic tissues were
taken from animals, which were fasted
overnight, under ether anaesthesia. The whole
pancreas from each animal was removed after
killing the animals, was placed in 10% formaline
solution, and immediately processed by the paraffin
technique. Sections of 5Um thickness were cut
and stained by haematoxylin and Eosin (H & E)
for histological examination. The photomicrographs
of histological studies are taken.

K Statistical Analysis

Results were statistically analysed by mean
T standard error. Significance between groups
was estimated using student’t’ test 1.

III RESULTS AND DISCUSSION

Various  phytochemicals  such  as
alkaloids, flavanoids, tannins, phenols, steroids,
glycosides, carbohydrates, aminoacids, proteins,
saponins, terpenoids, ascorbic acid, coumarin,
quinones, sulphur shows positive inference.
They may help to prevent diseases like cancer
and heart diseases besides their role to inhibit
the microorganisms causing many diseases in
human beings.

Flavanoids and other phenolic compounds
have been reported as scavengers of free radicals
and reduce the damage due to oxidants by
neutralizing the free radicals before they can
attack the cells and prevent the damage to lipids,
proteins, enzymes, carbohydrates and DNA.

Table-1: Effect of ethanolic root extract of
Salacia reticulata on serum glucose levels in
alloxan induced diabetic albino rats.

Glucose (mg/dl)

Groups

No Day 0 Day 7 Day 14
Control (Normal + + +

1. Saline 2l k) 90.3£4.6 90.8+3.6 90.8£6.6

2. Diabetic Control 26331189 | 2624192 | 262.3+17.7

(Alloxan 150 mg/kg).

N Diabetic + Salacia 268417.0

c4 6+ * 40 THk
retinclata (200mg/kg) 15461112 11819.7

Glibenclamide (2.5

* mg/kg)

260%+14.3 150£9.2* 101£6.2%*

n = 6 Data are expressed as mean £ S.E
*p>0.01 Vs Control
**p>0.001Vs Control
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Table-1 & Fig 1 reveals that the effect
of ethanolic root extract of Salacia reticulata on
the blood glucose level of experimental animals
was determined at various days interval such as
0, 7 and 15 (fig.1). After oral administration of
alloxan, there is a significant elevation in the
plasma glucose levels by 2-3 times during
experimental time periods when compared to
normal groups. The administration of roots of
Salacia reticulata extract in alloxan induced rats
causes a significant reduction (p>0.01) in blood
glucose level in diabetic rats at the days interval
of 0, 7 and 14 respectively (Table-1). The
administration of Glibenclamide alone shows a
significant reduction in the level of blood
glucose when compared to the treated group.
This result indicates that 200 mg/kg of ethanolic
root extract of Salacia reticulata have a very good
hypoglycemic effect on alloxan induced albino
rats and did not change the blood glucose level
in normal rats.

The mechanism of hypoglycemic action
probably involves direct or indirect stimulation
of insulin secretion [, Alloxan includes
“Chemical diabetes” in wide variety of animal
species by damaging the insulin secreting
pancreatic §-cell, resulting in decreases in
endogenous insulin  release. The chronic
hyperglycemia of diabetes is associated with long
term damage dysfunction and failure of various
organs. In diabetic rats the utilization of
impaired carbohydrate leads to accelerate
lipolysis, resulted in hyperlipidemia. Ethanolic
extract of roots of Salacia reticulata exhibited a
significant antihyperglycemic effect in normal
and alloxan induced diabetic rats. However the
recent study suggests that the ethanolic extract
of roots of Salacia reticulata exhibited action
similar to glibenclamide (reference hypoglycemic
drug). That is stimulation of the surviving 3-cells to
release more insulin, which support our hypothesis.

ol I
§1so —=—Group IL
00
E S0 —a&—Group ITL
0o T T
L] 7 14
v
—e—Group

Figure 1: Effect of ethanolic root extract of
Salacia reticulata on plasma glucose level
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Table-2: Effect of ethanolic root extract of
Salacia reticulata on serum lipid profile in
alloxan induced diabetic albino rats

Table-3: Effect of ethanolic root extract of
Salacia reticulata on Protein and Urea
(mg/dl) in diabetic induced albino rats

Groups T?iﬁleysce HDL | LDL | VLDL thflja
mg/di | me/dl | mg/dl | mg/dl |y

76.12+ 25.60+ 15.22 39.12+ 78.84%

Normal 412 1.83 +0.82 413 6.27

Diabetic Control

+ + + +
(Alloxan 150 114.22+ 18.0% 22.8+ 145.41 242+

S. Groups Protein Utrea
No. up (mg/dl) | (mg/dl)

1. Normal 5.1+ 0.43 22 £0.23

5, | Diabetic Control 1.91+0.06 | 34+ 0.47

(Alloxan 150 mg/kg)

Diabetic + Salacia

7.43 2.6 148 +1.2 7.38

mg/kg)

?;23;“;;” e | 86347 £ | 2493% | 1730 | 3L1e | 860+
+6.5 + +

(200 e/ k) 7.1 +652 | +142 | +04 432

Glibenclamide | 83.74%% | 33.82% | 16.74% | 20.8% 80.94

(2.5 mg/ke) 4.9 +67 | #098 | £12 +4.98

* +

3 reticnlata (100 mg/kg) 3.6 £0.13 24.6 £1.7
Glibenclamide (2.5 . 22.8*%
| me/ke) are£022 | Y

n = 6 Values are expressed as mean * S.E
*p<0.01 Vs Control
**p< 0.001 Vs Control

Table-2 shows that the effect of
ethanolic root extract of Salacia reticulata on
triglyceride, total cholesterol, HDL, LDL and
VLDL in normal and diabetic rats. The result
showed that the level of triglyceride, cholesterol,
HDL, LDL and VLDL have increased in
alloxan induced rats when compared to the
normal rats. The administration of roots of
Salacia reticnlata (200mg/kg) and Glibenclamide
(2.5 mg/kg) significantly decreased (p<0.01) the
level of triglyceride, cholesterol, LDL, HDL and
VLDL when compared with control diabetic
rats.

Hypercholestremia and hypertriglyceridemia
have been reported to occur in alloxan induced
diabetic rats and a significant increases obsetved
in the present experiment was in accordance to
these studies (11 [12). Under normal circumstances,
insulin activates enzymes lipoprotein lipase and
hydrolyses triglycerides. However in insulin
defect subject, it fails to active the enzymes and
causes hyper triglyceridemia in the present
investigation, ethanolic extract of roots of Salacia
reticulata and Glibenclamide acted in a similar
way by lowering the triglyceride levels by
activation of lipoprotein lipase. In addition,
treatment of rats which ethanolic extract of
roots of Salacia reticulata markedly decreased the
level of total cholesterol. These results indicated
that the roots of Salacia reticnlata had a beneficial
effect on the hyperlipidemia associated with
hyperglycemia.
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n = 6, Values are expressed as Mean ¥S.E
*p<0.01 Vs Control
**p< 0.001 Vs Control

4“ -
OGroup
20 - I
@ Group
s, | n
? OGroup
I
10 - OGroup
° 151 L
Protein Tlrea

Figure 2: Effect of ethanolic root extract of
Salacia reticulata on Protein and Urea in
diabetic induced albino rats.

Table-3 & Fig 2 reveals that the effect
of ethanolic root extracts of Salacia reticulata on
protein and urea level in normal and diabetic
rats. The results showed that decreased protein
level and increased urea level in diabetic rats
when compared with normal rats. The
administration of roots of Salacia reticulata extract
(200 mg/kg) in alloxan induced rat shows a
significant reduction (p<<0.01) in urea level and
increase in protein level.

Protein levels are not completely
elucidated, a number of evidences accumulated
from the various biochemical studies are how
suggesting that the protein Tyrosine phosphatase
is a major negative regulator of insulin receptor
signaling.  Accordingly  protein  tyrosine
phosphatase is considered as a attractive target
for the treatment of type-2 diabetes and related
metabolic syndromes. In the present study,
elevated level of total protein have been found
out in alloxan include diabetic rat.
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The results coincide with the results of
which work on antidiabetic effect of Pterocorpus
marsupium in alloxan induced diabetic rats [,
Treatment with ethanolic extract of roots of
Salacia reticulata significantly increased the total
protein and urea level is decreased in alloxan
induced rats which infers the protective effects
of the plant extract against alloxan induced
pancreatic damage

Table-4: Effect of ethanolic root extract of
Salacia reticulata on Catalase and
Superoxide dismutase activity in alloxan
induced diabetic albino rats

dismutase when compared to diabetic control.
Thus this result indicates that the ethanolic root
extract of Salacia reticulata lightly increases in the
enzymes such as catalase and superoxide
dismutase.

Table-5: Effect of ethanolic root extract of
Salacia reticulate on Glutathione Peroxide
and TBA in alloxan induced diabetic
albino rats

Catalase Slfp eroxide
S. Treatment (mg/liver dismutase
No. s/ (mg/liver
protein) .
protein)
1. Normal 297.07£18.1 7791 £6.21
Diabetic Control
x +
2 (Alloxan 150 mg/kg) 165.751 6.78 | 32.314 0.67
3 gﬁ%S?FEQZ; 386.27+ 68.55
B 754 +4.65*
(200 mg/kg)
4 Glibenclamide (2.5 380,02 +5.34 G014 305
mg/kg)

n=6, Datas are expressed mean * S.E
*p<0.01 Vs Control
**p< 0.001 Vs Control

400 - -
[ OGroupl
gauo . B Group II
S =
=, OGroup III
§2°° T aOGroup IV
§Iﬂﬂ 1

Catalase SOD

Figure 3: Effect of ethanolic root extract of
Salacia reticulata on Catalase and SOD
enzymes in alloxan induced diabetic albino
rats

Table-4 & Fig 3 shows the intraperitoneal
injection of alloxan to the rat causes significant
decreases in the level of catalase and superoxide
dismutase. After the treatment with 200 mg/kg
of roots of Salacia retiuclata, there is a significant
increase in the level of catalase and superoxide
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Glutath‘lone TBA
S. peroxide .
No. Treatment (mg/liver (mg/liver
. protein)
protein)
1. | Normal 0.961% 0.030 1.27 £0.389
o, | Diabetic control | 7454 053 | 179+ 0.14
(Alloxan)
Diabetic +
Salacia reticulata
+ * + *
3. (200 mg/liver 0.874% 0.074 1.77+ 0.12
protein)
Glibenclamide
+ +
4. (2.5 mg/ke) 0.810 £0.052 1.25 +0.08
n=6, Data are expressed mean * S.E
*p<0.01 Vs Control
**p< 0.001 Vs Control
1.8 -
L aGroup
I
@ Group
II
OGroup
III
aGroup
v
GST TBA

Figure 4: Effect of ethanolic root extracts of
Salacia reticulata on Glutathione peroxide
and TBA in alloxan induced diabetic rats

Table-5 & Fig 5 Intraperitoneal injection
of alloxan to the rats causes slight decreases in a
level of glutathione peroxidase and slight
increases in the level of TBA respectively. After
the treatment with 200 mg/kg of Salacia
retiuclata root extract, there is a slight reduction
in the level of TBA and slight increases in the
level of glutathione peroxidase.

Enzymatic antioxidant such as SOD
and catalase are considered primaty enzyme
since they are involved in the direct elimination
of ROSIBI SOD is an important defense enzyme

IJCR




. Revathy

Antidiabetic Effect of Ethanolic Root Extract of Salacia Reticulata in Alloxan Induced Diabetic Albino Rats

and scavenging O2- anion from hydrogen
peroxide and hence diminishes the toxic effects
due to this radical or other free radicals derived
from secondaty reaction [". The antioxidant
enzyme such as SOD, catalase, glutathione
peroxide and TBA are known to be inhibited in
diabetes mellitus, as a result of non-enzymatic
glycosylation and oxidation 3. In the present
study, the activites of SOD, catalase,
glutathione peroxide and TBA decteased in
diabetic rats as reported eatrlier which could be
due to inactivation caused by alloxan generated
ROS@3), (16

A. Effect on Pancreas

Alloxan induces extensive damage to
the B cells of islets of langerhans. Restoration of
normal cellular population and size of islets with
hyperplasia were seen in extract treated groups.
The partial restoration of normal cellular
population and enlarged size of 3 cells with
hyperplasia were indicative of the antidiabetic
potential of the plant.

%5

Figure 6: Effect of Salacia reticulata on
histology of pancreas. Figure illustrates the
photomicrographs of pancreas (haematoxylin

and eosin staining) of untreated rats (a),

alloxan treated rats (b), Salacia reticulata
(200 mg/kg) treated rats (c), and

Glibenclamide(2.5mg/kg) treated rats (d).
Microscope magnification (X100)

IV. CONCLUSION

Alternative strategies to the current
modern pharmacotherapies of diabetes mellitus
are urgently needed because of the inability of
existing modern therapies to control all the
pathological aspects of the disorders, as well as
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enormous cost and poor availability of the
modern therapies for many rural populations in
developing countries. The present study
investigated both qualitative and quantitative
analysis of ethanolic root extract of Salacia
reticnlata. The roots of Salacia reticulata produced
a significant reduction in blood glucose level in
alloxan induced diabetic albino rats and
comparable with that of the standard drug
glibenclamide. The treatment with the root of
Salacia reticnlata causes a significant reduction in
the level of triglycerides, LDL, VLDL and
cholesterol and increase in HDL in the alloxan
induced diabetic rats as compared with the
diabetic group. This results indicate that the
ethanolic extract of (200 mg/kg) of root of
Salacia reticulata prevent hypetlipidemic and its
related disorder. The evaluation of antioxidant
enzyme such as catalase, SOD, glutathione
peroxide and TBA decreased in their activity
was observed in alloxan treated rats. The
treatment with ethanolic root extract of Salacia
reticulata shows a significant increase in protein
level and decreased in urea in the alloxan treated
rats. This study confirmed that the root of Salaia
reticnlata possesses vatious phytoconstituents, which
may  contribute its  hypoglycemic  and
hypolipidemic effect. This study paved a way for
future investigators to analyze and to isolate a
novel pharmacologically active compound from
root of Salacia reticulata which is used to treat
metabolic disorder.
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REVIEW ON NANOPARTICLE- AN INNOVATIVE DEVELOPMENT
IN CANCER THERAPY
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ABSTRACT

Cancer remains a significant crises leading to the amplified effects of morbidity and mortality. Treating cancer has
become one of the most vital roles for healing patients. Cancer therapy althongh not new, it is a rapid progressing and being
used in all way for targeting the affected cells, they have indefinite bio distribution with deprived bioavailability with low
therapentic index and low safety index. The nanoparticles are being designed in a finest size and character such that it
overcomes the time essential for the cancer drugs to circulate in the blood stream, since nanoparticles carry the active ingredient
they are intended to target the pathophysiology of distinct tumonrs. Drug resistance is another barrier that blocks the efficacy
of cancer chemotherapentic agent. Nanoparticles has a unique mechanism of accumnlating inside the cell hiding from P-
Zlycoprotein, a notable mediator responsible for multi drng resistance effecting increased intra cellular concentration of the
drug. Hence recent development of nanoparticle is an upcoming challenge drug delivery system in the field of oncology.

Key points: Nanoparticle, Tumonr cells, Drug delivery, Resistance

Introduction

Cancer plays a promising role for
clinicians for treating varied population. The
recent advances in cancer have shown a spot
light in healing cancer at molecular level. The
inhibition of cancer cells is based on the
selection of the specific pathway for the
eradication of the disease., but when there is an
alteration in the targeting pathway the cells do
not recognise the chemotherapy and the cancer
cells continue to grow as tumour inside the
body!.

Nanotechnology — the man made
device of which the device itself or the specific
components be 1-1,100 nm rage atleast in one
dimension will allow reduction of screening tool
for cancer diagnosis and treatment as a single
device thereby making it a cost efficient 2. There
are several nanoparticle drug delivery systems
being available all over the country.

This review on harmony with basic
concepts of nanotechnology defines the features
of nanoparticle its target and efficacy and other
crucial unsolved trouble faced in cancer and
improvement of patient survival*.

Growth of tumours

Cancer cell a very minute micro size cell
if surrounded by a healthy tissues they have an
ability to imitate the cells at higher rate
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damaging the nutrient supply and metabolic
waste products. This helps in formation of
tumour colony that affects the healthy cells
which is unable to defeat the cancer cells due to
lack of nutrients from the blood stream. Now
the healthy cells will be replaced by cancer cells
until it reaches the diffusion limited maximum
size (2mm?)>. The chain reaction in continuous
division of cancer cells occur because the
tumour cells require basic necessity what the
normal cells require (oxygen, glucose, amino
acids)if there is lack of this essential building
block the cancer cell do not trigger apoptosis
and continue replicating until new blood vessels
are formed®. the proliferation rate will be equal
to the rate of cell death at a steady state. It is
said that it takes years to get proliferated all over
the body until the cancer cell reaches the
circulation with same diffusion limit maximum
size®.

Nanoparticles play a key role in targeting
and preventing the tumour progression.

Nanoparticle in general

Nanoparticle as the name suggests they
are smaller particles constructed to carry a
therapeutic effect which are loaded with
proteins that act as a key to enter the tumour
celld.
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Nanoparticle has several roles to play in
oncology. They serve as contrast agents that are
developed for detecting the tumour cell. There
are various categories for detecting the cancer
which are diagnosed by Magnetic Resonance
Imaging  especially ~ Super  Paramagnetic
nanoparticle are used for MRL

Use of Nano scale crystals as a
Quantum dots, a stable light emitters by the use
of cadmium selenide, a semiconductor can be
linked to the antibodies and can be combined to
measure assays used for multiple diagnosis.
Quantum Dots are very effective in detecting
the tumour markers’.

Nanoparticle is being used as a
biomarker for tumours. Biomarkers help in
accurate sensitivity of cancer diagnosis by
preventing the disintegration of tumour
markers®

Nanoparticle in cancer chemotherapy
has marked its position as a drug delivery vehicle
with high therapeutic effect. They act as
delivering vehicle of drugs loaded with active
components and help in targeting the malignant
cells sparing the healthy tissues®.

Nanoparticle and its drug delivery platforms

As drug delivery targets Nanoparticle
has various forms such as polymers, lipids, viral
nanoparticles and carbon nanotubes which are
being discussed below.

Polymers:  there are  polymers in
nanoparticles such as polymeric nanoparticle,
dendrimers. The polymers are being prepared
based on the drug. The drug is either physically
entrapped or covalently bound, thereby forming
a capsule structure (polymeric nanoparticle) or
hyper branched macromolecule (dendrimers) or
core / shell (polymeric micelles) based on this
two examples are being discussed below.

Polymeric nanoparticles:  'They are natural
polymers containing either of this albumin,
chitosin, and hepatin. The natural polymer is
designed for the delivery of drugs, DNA,
proteins, oligonucleotides. In this nanoparticle
the drugs are conjugated to the side chain of
linear polymer with cleavable bond (linker) °.

EXAMPLE: Albumin Taxol!2, PGA
Taxol'!, HPMA Dox (PK;)!4
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Polymeric Micelles: They are Nano sized
shell/cote structure in aqueous media. They are
amphiphilic block copolymers with core -
hydrophilic and shell- hydrophilic structure. The
core serve as a drug delivery for hydrophobic
drugs and the shell serve as a balance where the
polymers are rendered water soluble making
suitable for 1.V administration.

EXAMPLE: PEG-plunoric-DOX16,
PEG-PAA-DOX (NK911)"7, PEG-PLA-Taxol
(Genexol-PM) 18,

Dendrimers: dendrimers are synthetic
nanoparticle with 10nm size. They are designed
with functionalizable terminal group branching
out from central core, by conjugation to
functional end group or either through
encapsulation of central activity, leading to
controlled release of therapeutic agents. The
conjugation of several molecules is easy if the
characters of dendrimers are simply alterableS.

EXAMPLE: PAMAM-MTX?!,
PAMAM Platinate!®.

Liposomes: they are archetypal, simplest
form of nanovector, though liposomal drug
delivery nanoparticle is an old concept but it
plays a major role with various encapsulated
formulation. They are self assembling closed
colloidal structure compiled with lipid bilayers
since being old several cancer drugs have been
established with this drug delivery concept®.

EXAMPLE: Liposomal Danurobucin??,
Pegylyted Liposomal DOX (Doxil) 2.

Viral  naopartiles  and  carbon  nanotubes:
Several viruses are designed and introduced in a
nanotechnology application for tissue targeting
and drug delivery, they are mutivalent self
assesment structures along with protein cages®.

EXAMPLE:HSP-DOX?, CPMV-DOX®

Carbon nanotubes are cyinder with
catbon compiled of benzene ring. They are used
as an diagnostic devices for detecting the DNA,
proteins®.

EXAMPLE:
amphotericin’.

CNT-MTX3, CNT

Targeting cancer cell

The key role of treating the carcinogen
with anticancer drug is to reach the specific
cancer tissue by penetrating the barriers without
affecting the normal body function. The cancer
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drugs sholuld have the capacity to kill the
tumour cells sparing the other healthy cells.For
diminishing the mortality and morbidity of the
cancer patients and to improve the quality of
life, the intracellular drug concentration and
dose limiting toxicities should be focused
simutaneously®. These two stratergies are
present in nanoparticle drug delivery system.
The injected nanoparticle are controlled by their
size and surface charecters. They have the
capability to cirulate in the blood stream for a
longer time interval'’7. This is because they
escape from the macrophages capturing which
are stored in retinoendothelial system such as
livers and spleen and hence reaches targetted
tumour tissues. There is a specific tumour vessel
pathway that accumulates macromolecules and
nanoparticles with molecular weight above
50kDa. This recruitment of new vessel near the
tumour mass is due to supply of nutrients
required for the cancer cell growth. All the drug
delivery system works by binary conjugation by
making use of passive targeting mechanism32
The recent development and exposure to wide
range of liposomes and polymers as vehicle
carrying drug molecule hikes up the number of
drugs to be conjugated for the targeting the
cancer molecule. Still various clinical studies are
being done under this selection of drug moieties
and making them more efficient for cancer cell
target.

Nanoparticle a choice to overcome
Resistance

Drug resistance is a crucial barrier
where every drug fails to reach their target
intended for the action or preventing the
disease. Drug resistance usually lowers the
therapeutic efficacy of cancer drugs . There are
vatious mecahnism leading to drug resistance of
a drug. Among them P-Glycoprotein is
commonly and widely examined. Nanoparticle
have the ability to overcome the P-Glycoprotein
Resistance. The nanoparticle hides itself from
the recognition by P-glycoprotein efflux pump
by covering themselves in an endosome while
entering the cell which leads to increased
intracellular drug concentration. Likewise every
drug delivering platform of nanoparticle
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influence the inhibition of drug resistance in
several pathways®”10,

Nanoparticle pros and cons

Nanoparticle has a multifunctional
platforms that act in cancer biology as materials
for targeting the diagnosis and imaging of cancer
and also as a vehicle for the delivering cancer
drugs. The size and structure of nanoparticle has
a positive role in controlled release of drug and
targetting the cancer.The nanoparticle proves to
be a value with better therapeutic effect since
they are devoid of resistance.

Though nanoparticle serve as an
advantage for the cancer drug tatget they also
suffer certain disadvantages .

Since nanoparticles are less than 200nm
size they are no longer been absorbed by the
phagocytes(digestive enzyme) hence they move
freely. Certain non bio degradable nanomedicines are
accumulated in certain organs like liver. There
are ceratin immune impairments which are still
under newer clinical study.

Future concerns regarding Nanomedicine

Nanomedicine has the ability to make
the positive impact to people from all phases of
life. Nanotechnology will radically change the
way of diagnosis , treatment and prevention of
cancer. Nanotechnology can increase the
lifespan of the human being by improving the
efficiency and quality. Hence nanoparticle is the
miracle fruit of curing complicated cancer and
thereby improving the treatment.
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ABSTRACT

Corchorus Olitorins - - Leaves obtained from nearby Thirnvarur district, having the particle size (53—150 um) was
used as an adsorbent for the removal of Fe (II) don from aqueons solution. The effect of various factors (temperature,
adsorbent dose and Initial pH) on adsorption of Fe (I1) on Corchorus Olitorius - L- Leaves was investigated. The effect of
PH shows that the amount adsorbed increased with the increase of pH of solution. The equilibrinm adsorption isotherms
were analyzed by Langmuir and Freundlich equations. Both Langmuir and Freundlich models can describe the adsorption
equilibrium but the Langmuir model shows better agreement. The amount adsorbed increased with the increase of
temperature suggests the formation of dimer in the contact region. SEM micrographs and differential molar isosteric heat of
adsorption (AH) calenlated at different surface coverage, indicate that the surface is heterogeneous baving energetically
different adsorption sites. Values of n calenlated from Freundlich plots indicate that adsorption of Fe(Il) on Corchorus
Olitorins - L- Leaves is spontaneons. At high surface coverage, the differential heat of adsorption versus surface coverage plot
shows maximum value indicating the occurrence of structural rearrangement in the adsorbate. With the increase of adsorbent
dose, amount adsorbed increased due to the increased surface area of adsorbent. 1t being rich in Medicinal nses.

Keywords: Iron, Activated Corchorus Olitorins - 1. - Leaves Nano Carbon (ACONC), Adsorption models, Equilibrinm.

1. INTRODUCTION

Water is the main component for living
organisms, and the increase in water pollution as
a result of progress in the industrial technologies,
has been reduced using many methods to treat
the wastewater [1]. The choice of suitable
methods is controlled by different factors such
as the efficiency of removing the pollutant
materials, the availability of the used chemicals
and the chemistry of the contaminated materials
beside the process cost [2]. It is well-known that
the pollutants in wastewater discharge from
industrial effluents, sewage, sludge, pesticides,
and fertilizers. The composition of the contaminated
water depends on the source of the pollutant,
the chemical composition of the original water
whether it is surface or underground water and
then the chemical reaction with the soil. For
example, groundwater contains one ot more
contaminants like iron, manganese, ammonium,
methane and natural organic matter, e.g., humic
acid. Hence, before using this water supply for
agro-irrigation purposes, these contaminants
should be removed or reduced to the acceptable
levels. Iron and manganese, which are usually
present in the groundwater as divalent cations,
considered to be contaminants mainly due to
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their organoleptic properties. The maximum
recommended levels of Fe in drinking water are
0.3 mg/L, respectively. There are vatious methods
for removing Fe(Il) cations from the wastewater
including ion-exchange method [3], oxidation by
oxidizing agents such as chlorine and potassium
permanganate [4], activated carbon and/or other
filtering materials [5-7], supercritical fluid extraction
(Andersen and Bruno, 2003), bioremediation [8],
and treatment with limestone [9]. Some of these
methods are simple and economic while the
others are complicated and expensive. In oxidation
treatment, oxygen, chlorine or potassium
permanganate (KMnOy), is generally used for
Fe(Il) oxidation. Adsorption using activated
carbon is an effective technique to remove
heavy metals from wastewater [10] that is due to
that activated carbon has a pore size distribution
which controls its adsorption capacity, a
chemical structure that influences its interaction
with polar and non-polar adsorbate, and active
sites which determine the type of chemical
reactions with other molecules [11].

However, in developing countries such
as India, traditional activated carbon remains an
expensive material for heavy metal removal
Recently, many researchers have been published
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in the literature including preparation of
activated carbons from various cheaper and
alternative materials, e.g., agricultural by-products
and biomass materials, using chemical activation
with HsPO, [12-14]. However, there is only
limited research on the preparation of activated
carbons from woody biomass such as sawdust
for uptaking heavy metals such as Hg (II) from
wastewaters [15,16] reported that the removal of
Fe, Mn and Cu ions from acid mine drainage
(AMD) by precipitation with NaOH depends on
the pH value besides the oxidation state of the
removed cations. On the other hand, various
authors found that the removal of iron and
other heavy metals by activated carbon depends
on the nature of carbon (porosity, surface area,
oxygen functional groups, etc.). Within the
frame of this policy, the present paper narrates
the investigation of Fe(Il) ions removal from
aqueous solution using adsorption methods in
order to determine the optimum pH for the
effective removal. The adsorption was carried
out using an activated carbon obtained from
Corchorus Olitorius-L-Leaves. The adsorption
data was analyzed by using Langmuir and
Freundlich isotherm models. Overall, this study
was also intended to determine the efficiency
and the optimum conditions in adsorption
processes for removal of iron cations.

Corchorus olitorius leaves is an edible
leaty vegetable that is a member of the genus
Corchorus, classified under the subfamily
Grewioideae of the family Malvaceae. It is
widely found in tropical and subtropical areas
from Asia to Africa valued as food and for its
strong fiber. Corchorus olitorius leaves has long
been used as food staple since ancient times by
Jewish people and Egyptians hence derived its
English names Jew’s mallow and Egyptian spinach.

Corchorus olitorius leaves are very
nutritious, it is rich in calcium, iron, protein,
vitamin A, C and E, thiamin, riboflavin, niacin,
folate, and dietary fibers. It is usually cooked as
stew, forming a thick slimy syrup similar in
consistency to okra usually taken with rice or
other starchy staple.

It can almost grow anywhere in the
India. Its is a hardy plant that is resistant to
pests and requires little care. It can be found in
the wild as it can also be grown in a farm.
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It plants are tall, reaching 2-4 meters in
height, having only a few side branches.
Its leaves are alternate, simple, lanceolate, about
5-15 c¢m in length tapering to a pointed tip and
has finely serrated margin. Corchorus olitorius
flowers are yellow about 2-3 cm wide with five
petals. The fruit is capsule like with plenty of
small seeds inside.

Corchorus Olitorius Herbal Medicine -
Health Benefits

Corchorus olitorius leaves being rich in
vitamins and minerals generally promotes good
health and well-being.

Corchorus olitorius leaves being rich in
vitamin A can provide health benefits for good
eyesight.

It contains vitamin F and other antioxidants.
It is said to prevent wrinkles and promote
youthful looking skin.

It is used to treat inflammation and pain
such as arthritis, headache, stomach ache and
others.

It is being rich in fiber helps to control
blood pressure, cholesterol build-up, diabetes
and prevents heart disease.

Corchorus olitotius leaves are rich in
fiber and its slimy consistency when cooked is
used to treat various digestive problems such as
diarrhea, stomach ache, dysentery, constipation
and ulcers.

It is also claimed that together with
other herbs it can cure cancer.

Corchorus olitorius is an annual herb
whose leaves and roots are used as herbal
medicine and eaten as vegetable by local people
in East Malaysia, India, Egypt, and Philippines
(Zeghichi et. al., 2003). Traditionally, its leaves
are used in the treatment of pain, fever, chronic
cystitis and tumors (Abu-Hadid et. al., 1994). Its
seeds have been reported to posses estrogenic
activity (Sharf et. al., 1979) as well as contain
high content of hydrogen cyanide and several
cardiac glycosides (Negm et. al., 1980). Its extract
has been reported to suppress transformation of
the aryl hydrocatbon receptor induced by
dioxins (Nishiumi et. al., 2005).
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Its polyphenolic isolate has been
reported to have antiobesity effect (Wang et. al.,
2011).

Its aqueous extract has also been
reported to have protective effect in arsenic-
induced myocardial injury (Das et. al., 2010).
However, due to dearth of information from
literature on the effect of Co chorus olitorius on
hematological and plasma biochemical parameters
in albino rats, this study therefore aims at
investigating the effect of aqueous extract of
Corchorus olitorius on these aforementioned
parameters in male albino rats.

Technology & Engineering, ISSN: 2319-
7463 Vol. 2 Issue 11, November-2013, pp: (35-44),
Available online at: www.erpublications.com
Page | 37 ascites, pain, piles, and tumors.
Elsewhere the leaves are used for cystitis,
dysuria, fever, and gonotrhea. The cold infusion
is said to restore the appetite and strength
(Duke, 1983; Annon.,).

2. MATERIALS AND METHODS
2.1. Adsorbent

The natural plant material Corchorus
Olitorius-L-Leaves, used in the present
investigations was collected from Thiruvarur
district the Leaves were washed with distilled
water several times to remove the dirt and dust
and was subsequently dried in a hot air oven at
110°C. Afterward, catbonization of the Corchorus
Olitorius-L-Leaves was carried out at 650°C for
1 hour in a muffle furnace. A linsang nitrogen
(putity  99.99%) flow of 150ml/min was
maintained  throughout the process of
carbonization primary carbon was obtained on
carbonization, which was afterward mixed with
Zinchloride. Zinc chloride acts as a catalyst in
the process. The primary carbon was activated
at 1100°C for 6 hrs under optimized conditions
to obtain activated nano carbon. The activated
catbon was thereafter looked to room
temperature in an insert atmosphere of nitrogen
and washed with hot distilled water and 0.5 N
Hydrochloric and until the pH of the material
reached 7.0 the activated carbon was also dried
in a hot air oven at 110°C, ground and sieved to
obtain the desired particular size (150pm) and
stored in desiccators for further use.
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2.3. Chemicals

All chemicals used of high purity
commercially available Analar grade purchased
from scientific equipment company trichy. Iron
solution was prepared from FeSO.7 HxO
(2.489 g in 500 ml distilled water equivalent to
one gram/liter). All experimental solutions were
prepated by diluting the stock solution to the
required concentration. The pH of each experimental
solution was adjusted to the required initial pH
value using dilute HCI (or) NaOH before
mixing the adsorbent. The concentration of
residual Iron(Il) was determined with atomic
absorption spectrophotometer (Perkin Elemer
2380).

2.4. Batch experiments

The effect of various parameters on the
removal of Iron (II) onto ACONC was studied
batch adsorption experiments were conducted at
(30-60°C). For each experimental run, 50 ml of
iron solution of known initial concentration and
pH were taken in a 250 ml plugged conical flask.
A 25 mg adsorbent dose is added to the solution
and mixture was shaken at constant agitation
speed (200 rpm) sample were withdrawn at
appropriate time intervals (10-60 min) and the
adsorbent was separated by filtration. The
residual solutions were analyzed to determine
the Iron(II) concentration.

The effect of dosage of adsorbent on
the removal of Iron(Il) was measured by
contacting 50 ml of 50 mg/L of Iron(Il)
solution with 25 mg of ACONC till equilibrium
was attained.

Adsorption  equilibrium  isotherm is
studied using 25 mg of ACONC dosage per 50 ml
of Iron(Il) solution. The initial concentration
were ranged from (25 to 125 mg/L) in all sets of
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experiments. The plugged conical flask was
shaken at a speed of 200 rpm for 60 minutes.
Then the solution was separated from the
mixture and analyzed for Iron(Il) concentration.
The adsorption capacity was calculated by using
a mass equilibrium equation as follows:

Ge= (Co-CYV/M oo, (1)

Where Cp and C. being the initial iron
concentration  (mg/L) and  equilibrium
concentration, respectively V is the experimental
volume of Iron(Il) solution expressed in liters
[L] and M is the adsorbent mass expressed in
grams [g]. The Iron(Il) ions percentage can be
calculated as follows:

%R = (Co— C) x 100/Co ..ooevvreeen, ©)

The effect of pH on the rate of
adsorption  was investigated using iron
concentration of 25 mg/L constant ACONC
dosage. The pH values were adjusted with
dilute HCl and NaOH solution. The adsorbent
— adsotbate mixture was shaken at room
temperature using agitation speed (200 rpm) for
60 minutes. Then the concentration of Iron in
solution was determined.

3. RESULT AND DISCUSSION
3.1 Characterization

The different chemical constituents of
activated Corchorus Olitorius-L-Leaves are
given in Table 1 along with some other
characteristics. X-ray spectra of both adsorbents
do not show any peak indicating the amorphous
nature of activated Corchorus Olitorius-L-
Leaves.

Table 1-Characteristics of the Adsorbent

Properties ACONC
Particle size(mm) 0.0100
Density (g/cc) 0.2041
Moisture content (%) 0.3027
Loss in ignition (%) 0.0110
pH of aqueous solution 6.3000

3.2 Adsorption studies

Batch experiments were performed to
investigate the adsorption process of Fe(Il) by
the ACONC. For each experimental run, 50 mL
of Fe(l) solution of known concentration,
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initial pH, ionic strength and the amount of the
ACONC were taken in a 250-mL stoppered
conical flask. This mixture was agitated in a
temperature-controlled shaking water bath at a
constant speed of 200 tpm/min and certain
temperatures. For adsorption equilibrium studies,
Fe(II) solutions of different concentrations were
contacted with a certain amount of ACONC
under certain conditions for an hr insuring the
equilibrium was achieved. The residual Fe(II)
concentration was then measured and the
amount of Fe(Il) adsorbed onto ACONC was
calculated from mass balance. Effects of contact
time, adsorbent dosage, initial Fe(lI) concentration,
initial solution pH, ionic strength and temperature)
on Fe(ll) adsorption by ACONC were investigated.
Adsorption kinetics was determined by analyzing
adsorptive uptake of Fe(ll) from aqueous
solution at different time intervals [18]. The
amount of Fe(Il) adsorbed at time t, q¢ (mg/g),
was calculated using mass balance equation.

3.3. Effect of Contact Time on batch Adsorption
of Iron(II) ions in Aqueous Solution
Figure 1 shows the effect of contact time on

the adsorption of Iron(Il) ions solution using

activated nano carbon from Corchorus

Olitorius-L-Leaves. The concentrations of

iron(Il) ions in solution were varied from

25mg/L to 125mg/L and batch adsorption was
carried out with 25mg of activated Corchorus

Olitorius-L-Leaves. The percentage of iron(II)

ions adsorbed increased with time until

equilibrium was reached for each concentrations.

It is therefore evident from Fig 1 that at low

concentration ranges the percent adsorption is

high because of the availability of more reactive
sites. At higher concentration of metal ion more
and more surface sites are covered, the capacity
of the adsorbent get exhausted due to non-

availability of active surface sites. This leads to a

fall in the percentage of metal ion adsorbed at

higher concentration [19]. It was observed that
the percentage adsorption of iron(Il) ion rapidly
reached equilibrium at 30 minutes of contact for

25mg/L concentration, it increased to 100%

implied that iron(Il) (Fe?*) ion was completely

removed from aqueous solution at this
concentration.
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3.4.Effect of Initial Concentration on the

Adsorption of Iron(I) Ion in Aqueous

Solution

The effect of initial concentration of iron(1l)
ions on adsorption of iron(II) ions using
Corchorus  Olitorius-L-Leaves activated nano
carbon. Adsorption of irons (1) ions in solution
increase significantly with reduction in the initial
concentration of iron (II) ions in solution. The
initial concentration of adsorbate varied from
25mg/L to 125mg/L. The rate of adsorption
decreased from 92% - 70% as the concentration
of iton (II) ions increased from 25mg/L to
125mg/L within 30 min of adsorption. This was
expected and shows that there more reactive
sites on the pore of Corchorus Olitorius-L-Leaves
activated carbon.

3.5. Effect of Carbon Dosage on the Batch
Adsorption of Iron(II) Ions in Aqueous
Solution
Iron(Il) ions in aqueous solution of known

concentration was adsorbed wusing different

carbon dosage of activated Corchorus Olitorius-

L-Leaves ranging from 25mg — 125mg in 50 ml

of stock solution of iron(II) ions . The effect of

carbon dosage on the adsorption of iron(Il) ions
using activated carbon from waste Corchorus

Olitorius - L- Leaves is presented in Fig 2. There

was significant increase in the adsorption of

iron(Il) ions in solution as carbon dosage

increased within adsorption time of 30min [14]

reported similar findings during the removal of

heavy metal adsorption by modified oak
sawdust. This is due to the increased availability
of active adsorption sites arising due to the
increase in effective surface area resulting from
the increases in dose of adsotbent or due to
conglomeration of the adsorbent. Increasing the
adsorbent dosage further, it was found that the
optimum uptake of iron(Il) ions requires about

250 mg of activated carbon from Corchorus

Olitorius-L-Leaves to adsorb 100% iron(II) ions

in aqueous stock iron(ll) solution.

3.6. Effect of Particle Size on the Batch
Adsorption of Iron(II) ions in Aqueous
Solution

Effect of particle size of activated
carbon produced from waste Corchotrus Olitorius-
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L-Leaves on the batch adsorption of iron(Il)
ions in aqueous solution. The adsorption of
iron(Il) ions increased with reduction in particle
size [19]. The shape reduction also revealed that
particle size of activated Corchorus Olitorius-L-
Leaves carbon has significant effect on the
adsorption of iron(Il) ions in aqueous solution
for batch process. Smaller particle size (< 150 pm)
adsorbed the highest amount of iron(Il) ions
within 30 mins of adsorption, hence for
effective adsorption of iron(Il) ions in aqueous
solution using Corchorus Olitorius-L-Leaves.

3.7. Effect of pH on the Batch Adsorption of
Iron(II) Ions in Aqueous Solution

Effect of pH on Adsorption of heavy
metals: The pH of the wastewater is one of the
imperative factors governing the adsorption of
the metal ions. The effect of pH was studied
from a range of 2 to 6 under the precise
conditions (at optimum contact time of 60 min,
200 rpm shaking speed, with 25mg of the
adsorbents used, and at a room temperature of
30°C). From Figure-3, with activated carbon
from Corchorus Olitorius-L-Leaves used as
adsorbent, it was observed that with increase in
the pH (2-6.5) of the wastewater, the percentage
removal of iron((Il)) ions increased up to the
pH 6.5 as shown above. At pH 6.5, maximum
removal was obtained for metal ions, with
92.72% removal of Fe(l). The increase in
percentage removal of the metal ions may be
explained by the fact that at higher pH the
adsorbent surface is deprotonated and negatively
charge; hence attraction between the positively
metal cations occurred [20].

3.8. Adsorption Models

The adsorption equilibrium data were
further analyzed into two well known isotherm
models via Freundlich and Langmuir models.

3.9.1 Freundlich model

The Freundlich model which is an
indicative of surface heterogeneity of the
adsorbent is described by the following equation.

Log q. =logks+ 1/n+1logCe  (9)
Where K¢ and 1/n are Freundlich constants
associated with adsorption capacity and
adsorption intensity respectively, The Freundlich
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plots between logq. and logCe. for the adsorption
of Fe(l) were drawn. It was found that
correlation efficient values were less than 0.99 at
both the temperature studied indicating that
Freundlich model was not applicable to the
present study.

3.8.2. Langmuir model:

The adsorption isotherm was also fitted
to Langmuir model. The Langmuir equation
which is valid for monolayer adsorption on to a
surface is given below.

1/ge=1/qm + 1/qmnCe (10)
Where q. (mgg') is the amount adsorbed at the
equilibrium concentration C. (mol L), gm (mgg?)
is the Langmuir constant representing the
maximum monolayer adsorption capacity and b
(L mol") is the Langmuir constant related to
energy of adsorption. The plots 1/q. as a
function of 1/C. for the adsorption of Fe (II)
was found linear. Suggesting the applicability if
Langmuir model in the present adsorption
system. The correction coefficient (R? = 0.9926
and 0.9932 at 30 & 60°C respectively for
Langmuir model) confirm good agreement
between both theoretical models and our
experimental results the values of the monolayer
capacity (qm) and equilibrium constant (b) have
been evaluated from the intercept and slope of
these plots and given in Table 3. It is adsorbent
for the Fe(Il) is comparable to the maximum
adsorption obtained from the adsorption
isotherms. These facts suggest that Fe(Il) is
adsorbed in the form of monolayer coverage on
the surface of the prepared adsorbent [21].
Satisfactory fitting of the Langmuir model to the
adsorption of Fe (II) on Activated Corchorus
Olitorius - L- Leaves adsorbent.

3.10. Kinetics study

The Kinetic adsorption data were
evaluated to understand the dynamics of the
adsorption teaction in terms of the order of the
rate constant batch experiments were conducted
to explore the rate of Fe (II) adsorption by
Corchorus Olitorius - L- Leaves as described in
adsorption isotherms section at pH 6.5. Three
Kinetic models were applied to the adsorption
Kinetic data in order to investigate the behavior
of adsorption process of Fe (II) onto the
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adsorbents. These models include the pseudo
first order Kinetics (reversible or irreversible),
the pseudo — Second — order and the intra
particle diffusion models the linear form of
reversible pseudo — first — order model can be
formulated as:

In ( q.-9, ) = Inqe - klx t )
Where ¢e (mol/g) and q: (mole/g) are the
amount of Fe (II) adsorbed at equilibrium and at
time t, respectively and K; (min') is the rate
constant Kj values were evaluated from the
linear regression of In(qe-qi) versus data. Linear

from of irreversible pseudo first order model
can be formulated as:

In(C, /C )=Kxt ®)

Whete C, (mg/]) is the initial concentration of
Fe() and C; (mg/]) is equilibtium concentration
of Fe(Il) at time‘t’ respectively, and Kg min! is
the rate constant Evaluation of data has been
done using linear plot of In (C,/C,) versus time.
The Linear form of pseudo — Second — order
equation can be formulated us.

t/q 21/K2q2+t/q )

Where q. and q; are surface loading of
Fe(Il) at equilibrium and time ‘¢’ respectively
and K, (g/mg/min) is the second — order rate
constant, The Linear plot of t/q: as a function
of provided not only the rate constant K, but
also an independent evaluation of q.. The fitting
of experiment al data to the pseudo — first —
order and the pseudo — second- order equation
seemed to be_quite good for where the
calculated correlation coetficients (R?) almost
the same values.

3.11. The Elovich equation and intra-particle
diffusion model

The Elovich model equation is generally
expressed as

dqi/ de=aexp (Bq)  eeennn (10)
Where; « is the initial adsorption rate (mg g!
min') and B is the desotption constant (g/mg)
during any one experiment. To simplify the
Elovich equation. [24] assumed 0ft>>t and by
applying boundary conditions q; = 0 at t= 0 and
q: = qeat t = t Eq.(10) becomes:

qG=1/Bln@PB)+1/Blat..ccccceen... (11)
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It Fe(l) ions adsorption fits with the
Elovich model, a plot of g vs. In(t) should yield
a linear relationship with a slope of (1/@)and an
intercept of (1/B)ln («f). The Elovich model
parameters «, 3, and correlation coefficient (Y)
are summarized in table 6. The experimental
data such as the initial adsorption rate ()
adsorption constant (3) and the correlation co-
efficient (y) calculated from this model indicates
that the initial adsorption (a) increases with
temperature similar to that of initial adsorption
rate (h) in pseudo-second—order kinetics
models[22]. This may be due to increase the
pore or active site on the ACONC adsorbent.

For adsorption of Fe(lI) on to Corchorus
Olitorius-L-Leaves the obtained results represent
more conformity to pseudo-second order model
(R? =0.95), the initial adsorption rate Kaq? for
Corchorus Olitorius-L-Leaves. Kinetic data for
the adsorption of Fe(Il) were also analyzed
according to intra-particle diffusion model
achieve can be formulated as [25].

Qt=k : 0.5 (12)

P

Where q: is the amount of Fe(Il) adsorbed
(mg/g) at time t, and k;, (mg/g min®) is the rate
constant for intra — particle diffusion. Results
are shown in table 6. Usually the plot of qt
versus t*> may be distinguished in two or more
steps taking place during adsorption process
including instantaneous adsorption stage by
external mass transfer (first sharper portion),
intra-particle ~diffusion which is the rate
controlling stage (second portion as the gradual
adsorption stage) and the final equilibration of
age where the intra — particle diffusion starts to
slow down due to extremely low solute
concentration in solution (the third portion).

3.12. Adsorption Thermodynamics

The thermodynamic parameters for the
adsorption of Fe(l) ions by Activated
Corchorus Olitorius-L-Leaves were determined
using the following equations:

Kp = qe/Ce (1 3)
AG® = —RT In Kp (14)
In Kp = (AS*/R) — (AH°/RT) (15)

Where Kp is the distribution coefficient for the
adsorption in g/L, AGe is the Gibbs free energy
in J/mol,
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R is the universal gas constant in J/mol
K, T is the absolute temperature in K, ASe is the
entropy change in J/mol K and AHe is the
enthalpy change in kJ/mol [23]. The values of
Gibbs free energy (AG°) for various temperatures
were calculated from the experimental data. The
values of enthalpy change (AH°) and entropy
change (AS°) were estimated from the slope and
intercept of the plot of In Kp Vs 1/T. The
estimated thermodynamic parameters were
tabulated and shown in table 5. But the negative
values of Gibbs free energy change (AG°)
obtained for the adsorption of Fe (II) ions by
Activated Corchorus Olitotius-L-Leaves at various
temperatures had shown the spontaneous nature
of the adsorption process.

The positive values of enthalpy change
(AH®) obtained for the adsorption of Fe(I)
ions by Activated Corchorus Olitorius-L-Leaves
at various temperatures indicated that the
adsorption reactions were endothermic. The
positive values of entropy change (AS°) for the
adsorption of Fe(ll) ions by Activated
Corchorus  Olitorius-L-Leaves  at  various
temperatures showed the increased randomness
at solid liquid interphase during the sorption
processes of Fe(Il) ions on the adsorbent
ACONC. This is a direct consequence of (i)
opening up of structure of adsorbent beads (ii)
enhancing the mobility and extent of penetration
within the adsorbent beads and (iii) overcoming
the activation energy barrier and enhancing the
rate of intra-particle diffusion [25].

The adsorption of Fe(l) ions by
Activated Corchorus Olitorius-L-Leaves slightly
increased when temperature was raised up to
60°C. It might be due to the generation of new
active sites on the adsorbent surface and also
due to the increased rate of pore diffusion. But
when the temperature was further raised,
adsorption processes had decreased largely. It
showed that the adsorption processes of Fe(ll)
ions by Activated Corchorus Olitorius-L-Leaves
were exothermic reactions and physical in nature
which involved the weak forces of attraction
between the sorbate-sorbent molecules.

4. Desorption studies

Desorption studies help to elucidate the
nature of adsorption and recycling of the spent
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adsorbent and the metal ions. If the adsorbed
metal ions can be desorbed using neutral pH
water, then the attachment of the metal ion of
the adsorbent is by weak bonds. The effect of
various reagents used for desorption studies.
The results indicate that hydrochloric acid is a
better reagent for desorption, because we could
get more than 92% removal of adsorbed metal
ion. The reversibility of adsorbed metal ion in
mineral acid or base is in agreement with the pH
dependent results obtained. The desorption of
metal ion by mineral acids and alkaline medium
indicates that the metal ion was adsorbed onto
the ACONC through physisorption as well as by
chemisorptions mechanisms®.

CONCLUSION

Kinetics of batch adsorption of iron(ll)
ions from aqueous solution using activated
cartbon from waste Corchorus Olitorius-L-
Leaves has been investigated. The amount of
iron(Il) ions adsorbed was found to wvary
significantly with process parameters such as
particle size, carbon dosage, initial concentration
of adsorbate and contact time. The adsorption
process follows Langmuir and Freundlich
isotherms but a better sorption fit using
Langmuir isotherm model was obtained
indicating a monolayer formation over a surface
of the material. The monolayer saturation
capacity of 166.7 mg of iron(Il) ions adsorbed
per g of Corchorus Olitorius-L-Leaves activated
catbon was obtained and found to be higher
than monolayer saturation capacity of other
adsorbent used for iron(Il) ions adsorption.
Adsorption kinetics was modelled using the
pseudo first order, pseudo second order kinetic
equations, and intra-particle diffusion models.
Sorption kinetics showed good agreement of the
experimental data the pseudo second order
kinetic reaction is the rate controlling step with
some intra patticle diffusion taking place.

The high adsorption intensity of
Corchorus Olitorius-L-Leaves activated carbon
and its affinity for Iron(Il) ions can help solve
many adsorption challenges in the industry and
in water purification processes.
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TABLE: 2. EQUILIBRIUM PARAMETERS FOR THE ADSORPTION OF IRON (IT) ION
ONTO ACO NC

M,

Ce(Mg /L)

Qe Mg /L)

Removal %

30°C

40°C

50°C

60°C

30°C

40°C

50°C

60°C

30°C

40°C

50°C

60°C

25

4.4988

4.0353

4.5435

3.7325

91.565

94.926

95.902

96.523

92.515

93.356

94.365

94.256

50

10.435

10.465

8.4726

7.5651

167.12

169.04

173.05

174.86

88.125

89.145

91.145

92.158

75

22.746

22.364

19.641

18.363

238.55

245.27

260.76

265.24

82.235

85.368

86.214

88.952

100

44.844

41.648

22.644

36.678

314.32

312.78

350.71

316.68

76.458

78.456

90.365

81.324

125

71.882

66.936

43.648

60.907

332.25

350.12

408.78

368.19

70.658

72.125

83.690

75.562

TABLE: 3.

LANGMUIR AND

FREUNDLICH ISOTHERM
PARAMETER FOR THE ADSORPTION
OF IRON (II) ION ONTO ACONC

TABLE: 4. DIMENSIONLESS

SEPERATION FACTOR (Rr) FOR THE
ADSORPTION OF IRON (II) ION ONTO

Langmuir Freundlich
Temp.

oC Parameters Parameters

( ) Qm b Kf n
30°C 314.24 | 0.0356 | 1.4580 | 2.3645
40°C 319.58 | 0.0255 | 1.5601 2.2456
50°C 465.36 | 0.0425 | 1.6356 | 1.1255
60°C 337.20 | 0.0564 | 1.8562 | 2.1922

ACONC

(C) Temperature °C

30°C 40°C 50°C 60°C
25 | 0.2825 | 0.2256 | 0.2456 | 0.1236
50 | 0.1235 | 0.1325 | 0.1456 | 0.1456
75 | 0.0912 | 0.0845 | 0.1022 | 0.0712
100 | 0.0801 | 0.0758 | 0.0823 | 0.0623
125 | 0.0622 | 0.0536 | 0.0623 | 0.0456

TABLE: 5. THERMODYNAMIC PARAMETER FOR THE ADSORPTION OF IRON (II)
ION ONTO ACONC

AGe

(Co) 300C 40°C 50°C 60°C AH® As®
25 -4786.1 ~6446.5 -6802.7 -6992.1 6.1115 49,5121
50 -3319.1 -4798.5 -5878.6 -6068.4 14.962 53.6132
75 2485.4 3821.6 43929 -4953.7 11.561 39.4712
100 21509 2459.8 -5293.1 3194.0 15.582 49.3945
125 -1189.8 16132 36133 2199.3 13.521 46.3884

TABLE: 6. THE KINETIC PARAMETERS FOR THE ADSORPTION OF IRON (II) ION

ONTO ACONC
Pseudo second order Elovich model Intraparticle diffusion
Co | Temp °C
qe ke y [ b a B y LS y c
30 100.40 | 0.0018 | 0.994 | 19.52 | 818.20 | 0.0916 | 0.9959 | 1.7335 | 0.9981 | 0.1291
25 40 100.17 | 0.0016 | 0.991 | 20.90 | 120.36 | 0.0951 | 0.9968 | 1.7504 | 0.9975 | 0.1225
50 100.73 | 0.0014 | 0.992 | 20.87 | 190.19 | 0.1004 | 0.9982 | 1.7651 | 0.9969 | 0.1145
60 100.07 | 0.0014 | 0.991 | 22.10 | 278.37 | 0.1052 | 0.9948 | 1.7738 | 0.9973 | 0.1092
30 190.41 | 0.0021 | 0.992 | 34.85 | 1260.1 | 0.0468 | 0.9961 | 1.7045 | 0.9989 | 0.1329
50 40 192.37 | 0.0020 | 0.991 | 35.97 | 146.05 | 0.0471 | 0.9987 | 1.7145 | 0.9928 | 0.1302
50 195.86 | 0.0018 | 0.993 | 38.53 | 196.87 | 0.0478 | 0.9967 | 1.7332 | 0.9941 | 0.1251
60 197.17 | 0.0017 | 0.991 | 40.57 | 214.45 | 0.0477 | 0.9989 | 1.7400 | 0.9948 | 0.1242
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Pseudo second order Elovich model Intraparticle diffusion
Co | Temp °C
qe ko y h a B y Kia y C
30 266.65 | 0.0022 | 0.992 | 51.10 | 210.92 | 0.0341 | 0.9959 | 1.6825 | 0.9952 | 0.1296
75 40 273.50 | 0.0022 | 0.994 | 52.60 | 227.99 | 0.0334 | 0.9984 | 1.6953 | 0.9983 | 0.1286
50 280.24 | 0.0021 | 0.991 | 55.94 | 250.10 | 0.0328 | 0.9967 | 1.7095 | 0.9960 | 0.1276
60 282.68 | 0.0020 | 0.992 | 47.44 | 460.59 | 0.0362 | 0.9983 | 1.7245 | 0.9940 | 0.1143
30 329.80 | 0.0024 | 0.994 | 54.09 | 115.09 | 0.0248 | 0.9943 | 1.6127 | 0.9946 | 0.1472
100 40 338.49 | 0.0024 | 0.995 | 56.28 | 139.45 | 0.0248 | 0.9982 | 1.6317 | 0.9988 | 0.1429
50 34390 | 0.0011 | 0.997 | 59.50 | 167.36 | 0.0249 | 0.9972 | 1.6468 | 0.9954 | 0.1393
60 351.13 | 0.0023 | 0.999 | 66.09 | 241.47 | 0.0254 | 0.9969 | 1.6716 | 0.9990 | 0.1324
30 385.32 | 0.0022 | 0.998 | 57.66 | 839.01 | 0.0199 | 0.9981 | 1.5570 | 0.9987 | 0.1600
125 40 392.62 | 0.0025 | 0.997 | 61.02 | 103.48 | 0.0201 | 0.9948 | 1.5764 | 0.9967 | 0.1545
50 405.44 | 0.0016 | 0.998 | 58.86 | 843.37 | 0.0188 | 0.9994 | 1.5756 | 0.9961 | 0.1609
60 410.50 | 0.0025 | 0.992 | 65.92 | 128.62 | 0.0197 | 0.9972 | 1.6052 | 0.9952 | 0.1499
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Fig.4-Effect ionic strength on the adsorption of Metal ion
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Abstract

Therapentic value of herbal plants plays a vital role in promoting positive health system in both bumans and
animals. 11s restorative and rejuvenating power attracts the folks towards herbalism.

Caesalpinia bonduc (L.) (Caesalpiniaceae), commonly known as Nicker Nut. 1t’s used in aynrvedic and siddba
system of medicine for the treatment of various ailments. It is habitat throughont India and tropical conntries of the world.
Al parts of the plant posses’ curative power so thus considered as valuable traditional drug. Articles have been published
reporting its antioxidant, bepatoprotective, antidiabetic, anxiolytic, larvicidal, muscle contractile, adaptogenic, nootrogenic
properties. Research analysis encompasses the presence of numerous phytochemical constituents. This review endeavours the
pharmacological characteristics,chemical constitnents, traditional use and myth of the Caesalpinia bonduc available in
literature. Recent updates and Directions for future research are also discussed.

Key words: Caesalpinia bonduc (1..), Nicker Nut,remedy,phytochemicals,

Introduction

Plants play a vital role in both humans
and animals life from ancient days. The
knowledge about the various functions of plants
is communicated from generation to generation
through frequent usage and by oral tradition
(Sagar and Vidyasagar, 2010). Wider use of
traditional plants helps to regulate proper health
system and to determine the quality of life.
Emerging use of medicinal plants and its
products proves its caliber in maintaining the
spectrum of living activities. World Health
Organization (WHO) reported that 80 % of the
wotld's population use medicinal plants as their
main primary health care source in the treatment
of diseases (Ajpse, 2007). Abundant of
conventional drugs have been used for treating
numerous ailments in lungs, kidney, heart, brain,
eye, gynecological, metabolic and various other
disorders. Drug resistance, Cost and untoward
effects of the synthetic drugs enable the folks to
revisit the “Green medicine”. Pharmacognostic
and Ethanopharmacological updates reveal the
use of herbalism has increased throughout the
world.

Synonyms

Caesalpinia bonduc (L.); Caesalpinia
Crista (L);  Caesalpinia  paniculata,
Guilandina paniculata . Besides species like

BSC

Page 44

Caesalpinia nuga and Caesalpinia jayoba
are also sometimes wrongly designated as
synonyms for C .crista.

Common Names

Sanskrit : Kuberaksah, Kuberaksi

Tamil : Kalachi ver, Kalachikai,Kalichikai
English : Fever nut, Bonduc nut

Telugu : Mulluthige, Gachakaya
Malayalam : Kaka- moullou, Kazhanji
Kanada  : Gajikekayi

Marathi  : Gajaga

Konkani  : Vakeri.

Description

Caesalpinia bonducella (L.), commonly
called “Nikker Nuts” belonging to the family:
Caesalpiniaceae/Fabaceae. It is named in honor
of Andreas Caesalpini, Italian botanist and chief
physician to Pope Clement VIII. “Bonducella”
the name of the species is derived from the
Arabic word “Bonduce” means a “Little ball”
which indicates the spherical shape of the seed
(Handa SS et al 1996). All parts of the plant have
medicinal properties so it is a very valuable
traditional system of medicine (Kirtikar et al.
1998).

Distributed widely and specifically seen
in India, Nepal, Indonesia, Polynesia, Srilanka,
Andaman and Nicobar Islands. In India

IJCR




Subbulakshmi. P

Research Update on Caesalpinia Bonduc (L.): A Brief Review

specially viewed in Tropical regions (Francis
2002; Asolkar et al.1992; White R. et al.2005).

It is thorny shrub seen along the
seashores as an extensive creepers. Leaves are
large and bi-pinnate with dense flowers. Fruits
inflated pod with wiry prickles’ contains 1-2
seeds inside the pod. Seeds are large, round,
shiny in gray color.

The pharmacological screening of the
plant extracts reveals their anticancer, antioxidant,
antimalarial, antihyperglycemic, anti-inflammatory,
antirtheumatic, antipyretic, anticonvulsant,
antiameaobic, anti-estrogenic and abortifacient
activities (Adesina, 1982; Datté et al., 1998; Gupta
et al, 2003; Chakrabarti et al. 2003; Gupta et al.,
2004; Sonibare et al., 2009).

Recently, (Jager and Saaby, 2011) reported
the anti-depressant, anti-anxiety, memory inducer
and relaxing enhancer of Caesalpinia bonduc. The
phytochemical analysis of the plant shows that it
contains  Saponins, Alkaloids, Flavonoids,
Triterpenoids,  Diterpenoids, Tannins and
steroids (Kumar e# al., 2005).

Pharmacological Features
Antioxidant Activity

Antioxidants used to prevent the
oxidative stress by its ROS scavenging
capability. Studies indicates that Ethanolic and
Chloroform extract of Caesalpinia bonducella seeds
posses natural antioxidant properties helps in
inhibiting  hydroxyl radical, nitric oxide,
superoxide anions (Shukla et al. 2009; Sachan et al.
2010)

Anti-Inflammatory/ Analgesic / Antipyretic
Activity

Inflammation is a pathophysiological
response to cell damage which may leads to
various diseases. Studies indicates that Methanolic
Extract of Caesalpinia bonducella (MECB) seed
acts as a potential source of an anti-inflammatory,
antipyretic and analgesic agent.

Antidiabetic Activity

Most of the Cuaesalpinia Species shows
antidiabetic and  hypoglycemic  properties.
Different extracts of Bonduc seed kernels and
powders used to treat diabetes by blocking the
glucose absorption. It also involves in reducing

BSC

Page 45

Diabetes induced hyperlipidemia and Oxidative
stress. (Kannur et al, Pati et al 2070)

Antimicrobial Activity

Studies indicates that Caesalpinia bonducella
seed extract possess its activities against bacteria,
Fungi. Alcoholic extracts of roots and stem

showed antiviral activity against vaccinia virus
(Simin et al 2001;DharML. et al 1968)

Antipsoriatic and Antispasmodic Activity

Studies reported that Leaves of
Caesalpinia bonducella have been used traditionally
for treating Psoriasis (Muruganantham et al 2017).
Its Antagonistic effect towards calcium ions
helps as spasmolytic (Kban et al 2011)

Antiestrogenic Activity

Studies shows that alcohol seed extract
of  Caesalpinia  bonducella  has  antiestrogenic
property by inhibits the secretion of estrogen
(salunke et al. 2011).

Anxiolytic Activity

Anxiety is a permanent state of worry
and nervousness occurring in a variety of mental
disorders. It is reported that seed extract of
Caesalpinia bonducella exhibited dose dependent
anxiolytic property in experimental animals.(4/
et al. 2008).

Antitumor Activity

Tests done on experimental rats using
Methanolic extract of Bonduc leaves showed
inhibitory effects against Ehrlich Ascites
Carcinoma and decrease the tumor activity
which helped to increase the life span of the
organism (Gupta et al 2004)

Antiproliferative Activity

Cassane diterpenes is an isolated
compound from Caesalpinia bonduc reported to
inhibits the proliferative activity against MCF-
7(Breast adenocarcinoma), C33A (Cervical
carcinoma), DU145 (Prostate carcinoma) and
Vero (African green monkey kidney fibroblast)
cells (Yadav et al.2009)

Hepatoprotective Activity

Screening on experimental rats reported
that Methanol extract of Caesalpinia bonduc act as
a potent hepatoprotective agent by decreasing
the activity of serum enzymes, bilirubin, uric
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acid and lipid peroxidation and significantly
increased the levels of SOD, CAT, GSH,
Vitamin C, Vitamin E in a dose dependent
mannet. (Sampath et al)

Immunomodulatory Activity

It is reported that Ethanolic extract of
Caesalpinia  bonducella increases the neutrophil
count and antibody activity thus shows therapeutic
significance in preventing auto immune disorder
by its potential immunomodulatory potency.
(Shukla et al.2009)

Antifilarial Activity

Filariasis is a parasitic disease caused by
an infection by Microfilariac affects the skin,
abdomen and lymphatic system. Study indicates
that crude extract and seed kernel of Caesalpinia
bonducella shows microfilaricidal, macrofilaricidal
and female worm sterilizing efficacy (Gaur et
al2008).

Antihelminthic Activity

Helminthiasis, is a macroparasitic disease
targeting gastro intestinal tract and induce
physiological damage. Bark and leaves extract of
Caesalpinia  bonducella shows antihelminthic activity
against Pheritima posthuma and Ascardia galli
which is a traditional medicine in Pakistan
(Jabbar et al 2007, Wadkar et al 2010)

Folklore utilities

Marble like Bondue seeds contain bonducin,
a white, bitter glycoside referred to as "poor
man's quinine.”" used as a substitute for quinine
in the treatment of intermittent malarial fever.

Seeds are considered to be styptic,
tonic, purgative, antiblennorrhagic. Also it is
useful in colic, hydrocele, skin disesase, leprosy
and abortifacient. Caribbeans make a medicinal
coffee or tea with roasted senna and Bonduc
seeds as naturopathic remedies including colds
and stomach disorders. Bonduc seed oil used in
convulsions and paralysis. In guinea, pounded
seeds considered vesicant. In west Indies the
roasted seeds are used as anti diabetic (WIO
1992y Komal et al.2010)Burnt seeds with alum
and burnt arecanut used as a dentifrice in
spongy gums and gum boils.
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The root bark is emmenagogue, febrigue
expectorant, anthelmintics. In Jamaica, it is used
as rubifacient and as local application for sores
(Komal et al.2010). As an infusion they are used
for curing cerebral haemorrhage and infantile
convulsions. Finely powdered leaves are
considered as a uterine tonic after child birth. In
Sri Lanka, in the indigenous system of medicine,
the plant is used for treatment of skeletal
fractures. In Hawaii islands, pod pulp used as
blood purifier and as a laxative.

Stem used in eye diseases and as a fish
poison. Seeds, leaves and roots are used for
treating tachycardia, bradycardia, tuberculosis,
tympanitis, pain in the abdomen, fever, cold and
liver fluke in ruminants.

Grow wild on beaches of many
Caribbean Islands and the seeds are commonly
collected and strung into bracelets and necklaces
as ornamental beads.

Pulverized bonduc seeds mixed with
egg white and tulsi leaf extract may reduce the
PCOD is a kind of oral tradition medicine in
Tamilnadu.

Recent updates on Caesalpinia bonducella

New compound caesanol, diterpene 68,
7B-dibenzoyloxyvouacapen-5x-ol were elucidated
by spectroscopic analysis from Ethanol extract
of aerial part of Caesalpinia bonduc. (Sarab et al 2014).

Six new cassane diterpenoids, named
caesalls were isolated from the seed kernels of
Caesalpinia bonducella. Structures were illuminated
on the basis of spectroscopic analysis, mainly by
NMR an MS. (Lin Wu et al, 2014).

A new cassane diterpene neocaesalpin
and triterpene, 3-amyrin isolated from the seeds
of Caesalpinia bonduc (Fabaceae) determined by
NMR spectral methods. (Zhaohua Wu et al 2007).

Pharmacological trials have revealed
diuretic and anti-pyretic activity of the nuts, and
have also proved efficacious in diarrhea. In
chennai an ointment is made from the
powdered seeds with castor oil and applied
externally in hydrocele and orchitis (Handa et
al.1996).

Conclusion
Research activities show the importance
of Bonduc seeds in various pharmacognostic
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studies. Bioactive compounds have been
isolated from all parts of the plant. These
parameters help in evaluating and standardization
of the crude drug. Future Trials has to be
recommended to develop and confirm the
traditional oral medication in to proven studies
which assist to include in various pharmacopeias.
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ABSTRACT

In this Study, the phytochemical constituents of Allamanda neritfolia hook flowers bave been evaluated using
GC-MS' analysis. The chemical compositions of the Methanol extracts of flowers of Allamanda neritfolia hook were
investigated using Perkin-Elmer Gas Chromotrophy-Massspectroscopy. The GC-MS' analyses determined the presence of 68
different phytochemical compounds. This study helps to predict the formula and structure of biochemical which have been nsed
as drugs and further investigation may lead to the development of drug formulation.

Key Words: GC-MS analysis, phytochemical compounds, Methanol extracts, Allamanda neriifolia Hook.

INTRODUCTION

Human beings have been utilizing
plants for basic preventive and curative health
care since immemorial. Bioactive compounds
derived from plant extracts have been reported
scientifically for biological activities. Plant
produce phytochemicals to protect themselves;
but recent studies indicate that many
phytochemicals can also protect humans against
infectious dieases [1]. These are innumerable
potentially useful Medicinal plants and herbs
waiting to be evaluated and exploited for their
effective biological activities. The family Apocynaceae
consists of several important medicinal plants
with wide range of biological activities and
interesting phytochemical constituents. Alamanda
neritfolia Hook commonly known as the Yellow
Bell, Golden Trumpet or The Buttercup flower
is agenus of tropical shrubs and vines belonging
to the family Apocynaceae. It has been used as a
purgative or emetic, febrifuge as well as for the
treatment of coughs, headaches, jaundice and
enlarged spleen resulting from malaria. The
milky sap is also known to posses antibacterial
and possibly anticancer properties [2].

Thus as the experimental plant species
posses immense medicinal properties , therefore
the aim of the study is to identify the
biochemical compounds of Allamanda neriifolia
Hook by using the methanolic flower extract
through Gas Chromotography-Mass spectrum
analysis.
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MATERIALS AND METHODS
Collection and preparation of plant material
The fresh flowers of plant A.weriifolia
Hook was collected from the natural habitates of
Tiruchirappalli district, Tamil Nadu, India. The
samples were washed individually under running
tap water to remove any traces of soil particles
and other dirt. They were dried at 60°C for 2
days in an oven, and then macerated to powder
form with a mixer grinder.

Preparation of sample for GC/MS study

About 20 grams of the powdered
flowers of samples of A.neriifolia Hook were
soaked in 100 ml methanol individually. It was
left for 24 hours so that alkaloids, flavonoids
and other constituents if present will get
dissolved. The methanol extract was filtered
using Whatman No.l filter paper and the
residue was removed. It was again filtered
through sodium sulphate in order to remove the
traces of moisture.

Gas chromatography — Mass Spectrum analysis

The Concentrated Methanolic extracts
of flowers of A.neriifolia Hook  were analyzed
using the clarus 500 GC-MS (Perkin Elmer)
equipment at the Periyar Pharmaceutical College,
Thiruchirappalli, Tamil nadu, India. About 1uL
of the methanol extract was injected into the
GC-MS using a micro syringe and the scanning
was done for 45 minutes. As the compounds
were separated, they eluted from the column

IJCR




R. Sumathi

“GC-MS Analysis of Methano! Extracts of Flowers of Allamanda Neritfolia Hook”

and entered a detector which was capable of
creating an electronic signal whenever a
compound was detected. The greater the
concentration in the sample, bigger was the
signal obtained which was then processed by a
computer. The time from when the injection
was made (Initial time) to when elution occurred
is referred to as the Retention time (RT).While
the instrument was run, the computer generated
a graph from the signal called Chromatogram.
Each of the peaks in the chromatogram
represented the signal created when a compound
eluted from the Gas chromatography column into
the detector. The X-axis showed the RT and the
Y-axis measured the intensity of the signal to
quantify the component in the sample injected.
As individual compounds eluted from the Gas
chromatographic column, they entered the
electron ionization (mass spectroscopy) detector,
where they were bombarded with a stream of
electrons causing them to break apart into
fragments. The fragments obtained were actually
charged ions with a certain mass. The M/Z
(Mass / Chatge) ratio obtained was calibrated
from the graph obtained, which was called as
the Mass spectrum graph which is the
fingerprint of a molecule.

Before analyzing the extract using Gas
Chromatography and Mass Spectroscopy, the
temperature of the oven, the flow rate of the gas
used and the electron gun were programmed
initially. The temperature of the oven was
maintained at 100°C. Helium gas was used as a
carrier as well as an eluent. The flow rate of
helium was set to 1ml per minute. The electron
gun of mass detector liberated electrons having
energy of about 70eV.The column employed
here for the separation of components was Elite
1(100% dimethyl poly siloxane).

Identification of components

The identity of the components in the
extracts was assigned by the comparison of their
retention indices and mass spectra fragmentation
patterns with those stored on the computer
library and also with published literatures.
NISTO8. LIB [3], WILEYS. LIB [4] library
sources were used for matching the identified
components from the plant material.
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RESULTS

The results pertaining to GC-MS
analysis leads to the identification of number of
compounds from the GC fractions of the
methanolic extracts of A/amanda neriifolia Hook
flowers. The compounds with their retention
time (RT), Molecular formula, molecular weight
(MW) and concentration (peak area) are presented
in Table 1. The GC-MS chromatogram of the
various peak of the compounds detected was
carried out in methanolic flower extracts of
Allamanda neritfolia Hook are, shown in Figl. In
the GC-MS analysis, 68 bioactive phytochemical
compounds were identified. The identification
of phytochemical compounds is based on the
peak area, retention time, molecular weight and
molecular formula. The highest peak area of
3.83 was obtained by both 2,3-Dihydro
3,5-  dihydroxy-6-methyl-4H-pyran-4-one and
3,5-dihyroxy-2—methyl-5,6-dihydro pyran with
retention time 16.780 and the lowest peak area
of 0.42 was obtained by both phenol and
6-hydroxy hexan with retention time 10.952.
Hexadecanoic  acid,  Pentadecanoic  acid
(n-alkanoic acids), Beta-Catotene, tocopherol
(vitamin-E) and squalene, 1-Eicosanol (tri-terpene),
3,7,11,15-Tetramethyl-2-hexadecen-1-ol  (Terpene
alcohol) also observed.

W
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FIG — 1:GC — MS Spectra of methanolic extract
of flowers of allamanda neriifolia Hook
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TABLE — 1: Phyto components identified in the methanolic extracts of flowers of Allamanda nerifoila

Hook by GC — MS analysis

1\?('). R.T Name of compound AI:::IZ e M.F M.Wt
1 5.166 Methylhydrazine 3.71 C H6 N2 46
2 5.166 Bilorin 3.71 C H2 N2 46
3 5.166 Fluoroethylene 3.71 C2H3F 46
4 5.166 2,2,4,4-D4-cyclobutanol 3.71 C4 H4 D4 O 72
5 5.166 1-dioxid 3.71 C2H2 0382 138
6 5.166 Methylphosphine 3.71 CH5P 45
7 5.264 Ethylic acid 0.92 C2H402 60
8 5.264 Peracetic Acid 0.92 C2H403 76
9 5.395 2-Propanone, 1-hydroxy- 1.55 C3H602 74
10 5.395 1,2-Ethanediol, 1.55 C4HB80O3 104
11 5.395 Methyl ethyl Ketone 1.55 C4H80O 72
12 5.601 1,2,3- Propanetriol 0.86 C3HB8O3 92
13 5.705 2-Propenoic acid, 0.89 C4H6O2 86
14 5.705 Ethylene glycol diacrylate 0.89 C8H1004 170
15 5.906 Propanoic acid, 2-oxo-, methyl ester Methyl pyruvate 1.68 C4H60O3 102
16 5.906 1 - Chloroethyl acetate 1.68 C4 H5 CL O2 120
17 5.906 Hydrazoic acid 1.68 H N3 43
18 5.906 3-Chloro-3-fluoro-2-pentanone 1.68 C5 H8 CL FO 138
19 5.906 3-METHOXY-1-METHYL-CYCLOHEXENE 1.68 C6 H9 N O4 159
20 7.391 2-Furanmethanol 1.75 C5 H6 O2 98
21 7.391 2-DEUTEROXYMETHYL FURAN 1.75 C5 H5N D 02 98
22 7.888 Isopropenylacetic Acid 0.46 C5 H8 O2 100
23 8.104 2-Cyclopentene, -1, 4-dione 0.88 C5 H4 O2 96
24 8.104 4(3H)-Pyrimidinone 0.88 C4H4 N2 O 96
25 8.975 2(5H)-FURANONE 0.78 C4 H4 O2 84
26 8.975 1-Methyltetrazole 0.78 C2 H4 N4 84
27 9.332 1- Piperidinepropionitrile 0.87 C8 H14 N2 138
28 9.332 2-Hydroxy-2-cyclopenten-1 0.87 C5 H6 O2 98
29 9.332 CYCLOOCTANONE 2-Brome 0.87 C8 HI3 BR O 204
30 10.377 | 5-Methyl-2-furfural 0.81 C6 H6 O2 110
31 10.952 | Phenol 0.42 Co6 H6 O 94
32 10.952 | 6-HYDROXY-HEXAN-2 0.42 C6 H7 15N 93
33 10.952 | 4-hydroxy-Benzenesulfonic acid 0.42 C6 H6 04 S 174
34 11.429 | 2H-Pyran-2, 6(3H)-dione 0.61 C5 H4 O3 112
35 12.955 | PROPAN 0.55 C6 HY N O2 127
36 13.917 | HYDROXY DIMETHYL FURANONE 1.63 C6 H8 O3 128
37 13.917 2,5- Dimethyl -4-hydroxy-3(2H)-furanone 1.63 C6 H8 O3 128
38 16.556 | N-Methyl-N-nitroso 2- Propanamine 4.51 C4 HION2 O 102
39 16.780 | 2,3-Dihydro-3, 5-dihydroxy-6-methyl-4H-pyran-4-one 3.83 C6 H8 O4 144
40 16.780 | 3,5-dihydroxy-2-Methyl-5,6-Dihydropyran Flavonoid 3.83 Co H8 04 144
41 18.316 | 2-3-DIHYDRO-BENZOFURAN 2.27 C8H8 O 120
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1\?('). R.T Name of compound AI:::l: o M.F M.Wt
42 18.316 | 4-vinylphenol 2.27 C8H8 O 120
43 18.316 | 2-Propenoic acid, 3-(2-hydroxyphenyl)-, (E)- 2.27 C9 H8 O3 164
44 19.409 | 2,5-Di (hydroxymethyl)-furan 3.63 C6 H8 O3 128
45 19.503 | 2-Furancarboxaldehyde, 5- 1.64 C6 H6 O3 126
46 21.138 2-methoxy-4-etheny phenol 1.05 C9 H10 O2 150
47 21.138 | 4-vinyl-2-methoxy-phenol 1.05 C9 H10 O2 150
48 21.318 | 1-Hydroxy-2-acetyl-4-methylbenzene 1.05 C9 H10 O2 150
49 21.318 | 2-METHOXY-6-VINYLPHENOL 1.05 C9 H10 O2 150
50 27.610 Dodecanoic acid 0.51 C12 H24 O2 200
51 32.264 | Tetradecanoic acid 0.82 C14 H28 O2 228
52 32.264 | Eicosanoic acid 0.82 C20 H40 O2 312
53 32.264 | Pentadecanoic acid 0.82 C15 H30 O2 242
54 32.602 Hexadecanoic acid 0.51 C16 H32 O2 256
55 33.704 | MOME INOSITOL 0.93 C7 H14 O6 194
56 35.056 | Methyl palmitate 1.16 C17 H34 O2 270
57 35.267 | GLYCEROL 0.50 C39 H72 O5 621
58 36.202 | GERANYL LINALOOL ISOMER 0.81 C20 H34 O 290
59 36.202 1,6,10,14,18, 22-TETRACOSAHEXAEN-3-OL 0.81 C30 H50 O 426

3,7,11,15-TETRAMETHYL-HEXADECA-
60 36.202 161014 TETRAEN 3-OL 0.81 C20 H34 O 290
61 36.202 | FARNESYL ACETATE 0.81 C17 H28 O2 264
3,711 -TRIMETHYT-2,6,10-DODECATRIEN-1-
62 36.202 YIJESTER 0.81 C17 H28 O2 264
63 36.202 | SOLANESOL 0.81 C45 H74 O 631
64 36.202 | d-Nerolidol 0.81 C15H26 O 222
65 36,202 ?::6):176’1114& tf)e—g;r:eethyl—S—methylene—hexadeca— 0.81 C20 132 279
66 36.202 | 6,10,14,18,22-TETRACOSAPENTAEN-2-OL, 0.81 C30 H51 BR O 506
67 (ALL-E
68 37.925 Allocryptopine 1.56 C21 H23 N O5 369

DISCUSSION

Medicinal plants are used in traditional
treatments to cure variety of diseases. In the last
few decades there has been an exponential
growth in the field of herbal medicine. Thus, for
the above mentioned reason and bearing in
mind its medicinal importance, the plant species
Allamanda neriifolia Hook were selected to analyze
by GC-MS technique and to explore the major
and minor phytoconstituents present in the
respective plant species.

The preliminary phytochemical screening
shows the presence of saturated and unsaturated
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fatty acids, hydrocarbons, glycosides, polysaccharides,
phenolic compounds, alkaloids, flavonoids,
phytosterols, monoterpenes, triterpenes,
sesquiterpenes, essential oil and vitamins. The
prediction of the biological activities by
applyingthe Duke’s databases was confirmed
with previous observations and supplemented
the traditional usage of the 4. Neritfolia hook [5-
12]. By interpreting these compounds, it is
found that 4. Neriffolia hook possess various
therapeutic application. The gas chromatogram
shows the relative concentrations of various
compounds getting eluted as a function of
retention time. The heights of the peak indicate
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the relative concentrations of the components
present in _A. Nerifolia hook. The mass
spectrometer analyzes the compounds eluted at
different times to identify the nature and
structure of the compounds. The presence of
phytochemicals have been shown to possess
antifungal, anti-candidal, allergenic, anesthetic,
antibacterial, antipyretic, antiseptic, insectifuge,
analgesic, anthelmintic, antioxidant, antispasmodic,
antiinflammatory, diuretic, laxative, nephrotoxic,
antitumor, anticancer, immunostimulant,
chemopreventive and nematicide [13]. Hence,
the results of the GC-MS profile can be used as
pharmacognostical tool for the identification of
A. Nerijfolia hook. The present work and detection
of compounds is in consonance with the work
reported by other scientists in different plant
species viz., Minunartia meyeri [14] Mentha spicata
and Camellia sinensis [15], Kalanchoe pinnata [16].

CONCLUSION

It could be concluded that 4. Neriifolia
hook contains various bioactive compounds. So
it is recommended as a plant of phytochemical
importance. However further studies will need
to be taken to ascertain fully its bioactivity,
toxicity profile, effect on the ecosystem and
agricultural products.
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INTRODUCTION

Now a days, skin allergies due to clothes
are becoming common. One primary reason for
this is the use of non-eco-friendly dyes on
textiles. Therefore, the European Community
has banned few azo dyes that give bright colours
on textiles. This has encouraged the revival of
natural dyes globally. India, once famous for
production of dyed and printed textiles from
natural dyes is trying to revive its fast glory.
Being biodegradable and rightly compatible with
environment, the natural dyes are free from the
effects associated with synthetic dye synthetic
dyes such as harmfulness to human body,
Pollution and waste water problems. The
synthetic chemical dye causes many adverse
effects on the skin and also environmental
unfriendly since, natural dying methods used by
the people needs revival, therefore this study
was undertaken and was focused on dying
properties of flowers of Hibicusvittifolius.L,
Fioriavitifolia(L..) MatteiLocal Name: Siruthutthi

1.0. Materials and Methods
1.1. Materials
1.1.1. Soutrce

Hibiscus vitifolius L. Undershrub, up to
1 m high; stem stellate-pubescent, greenish-
purple. Leaves alternate, lower 3-5-lobed, upper
merely angled, cordate to broadly ovate, 6x5-8,
cordate at base, serrate at margin, acute-
acuminate at apex, stellate-pubescent, glaucous
beneath; palmately 3 - 5-nerved; petiole 2.5 - 11
cm long. Stipule small, deciduous.Flowers ca. 5
cm across, golden yellow, with dark purple
center, solitary, axillary.Epicalyx linear-subulate,
1 cm long.Calyx cupshped, 1.5 mm across, lobe
5, ovate, 1 cm long, acute at apex. Corolla
campanulate petals 5, broadly obovate, 4 cm
long, purple at base. Staminal sheath, 1.8 cm
long.Stamens many; filament slender, 2.5 mm
long; anther 01 mm across. Ovary globose-

BSC

Page 54

ovoid, 05 x 04 mm long, hairy; 5-loculed; ovules
3 per cell; style 5 branching, thick, hairy; 3.5 mm
long; stigma terminal, capitate, 0.5 mm long.
Shizocarpusglobose, 1.5 cm across, stellate-
pubescent, beaked at apex; seeds 3 per cell,
trigonous-subreniform, 03 mm long, blackish.
The flowers of  Hibicusvittifolins.L,
Fioriavitifolia (L.) Matteiwas collected from
alivalam village, Thanjavur district (fig.1).

Hibicusvittifolius.L, Fioriavitifolia(L.)
Mattei. Fig: 1

Plant Name Hibiscus vitifolins L.
Synonym Fioriavitifolia (L.) Mattei
Family : Malvaceae

Local Name Siruthutthi

1.1.2. Fabric
Desized, scoured and bleached cotton
fabric was used for dyeing,.

1.1.3. Mordants

() myrobolan: 1g of mordant in 20 ml water
to 20 min at heated 60° =+5°. The
mixture was filtered and the filtrate and the
filtrate stocked for use.

(II) Therminaliabellirica: 1g of mordant in 20 ml
water to 20 min at heated 60°c * 5°. The
mixture was filtered and the filtrate and the
filtrate stocked for use.
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(III) Banana stem juice: The mordant were
grained in to juice with the help of mixer
granter. The mixture was filtered and the
filtrate and the filtrate stocked for use.

(IV) Curcuma AromaticaZg of mordant in 10 ml
water 60 min at heated 70°c =5°. The
mixture was filtered and the filtrate and the
filtrate stocked for use.

(V) Cow dung: Fresh cow — dung (2g) was
collected from the Local Area. Water (10
ml) was added and the mixture stirred. The
mixture was filtered and the filtrate and the
filtrate stocked for use.

2.0. Experimental
2.1. Dye Extraction

200 gram of fresh flowers was weighed
and taken in soxhlet apparatus and 500 ml of
solvent (ethanol water) in the ratio 80:20 was
added to it. The sox let apparatus was heated
70° for 60 min. After extraction, the extract
was filtered and used for dyeing.

2.2. Dyeing procedure

The cotton samples were dyed with dye
extract keeping M:L ratio as 1:20 Dyeing was
catried out at 78°c and continued for lhour.

2.3. Mordanting

The cotton samples were treated and
with different Naturalmordants by following
three methods.
(i) pre-mordanting
(i) simultaneousmordanting
(iif)post-mordanting

3.0. PRE-MORDANTING METHODS

Pre-mordanting of cotton fabrics with metallic
salts

Soaked cotton fabric with or without
pre-mordanting were further mordanted prior to
dyeing of any one of the Natural mordants, such
as Myrobolan, Cow dung, Banana steam juice,
Curcuma Aromatica, Therminalica Belliricaat
60°C for 30 minutes with materialto-liquor ratio
of 1:80. The samples treated with metal salts
were dyed with the dye extract

(ii) Simultaneous mordanting
Simultaneous mordanting of cotton fabrics with
metallic salts
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Soaked cotton fabrics were treated with
both dye extract and Natural Mordants
simultaneously, of any one of the Naturalmordants,
such as Myrobolan, Cow dung, Banana steam
Jjuzce, Curcuma Aromatica, TherminalicaBellirica,
at 60°C for 30 minutes with materialto- liquor
ratio of 1:80.

(iii) Post-mordanting

Post-mordanting of cotton fabrics with Natural
Mordants.

Soaked cotton fabrics were dyed with
dye extract. The wetted out cotton samples were
entered into different dye baths containing
required amount of dye extract and water. After
15 min required amount of sodium chloride was
added. After 30 minutes tequired amount of
sodium carbonate was added. The dyeing was
carried out for one hour at 60°C. The dyed
samples were taken out, squeezed and used for
treatment with Natural mordants process
without washing. The dyed cotton samples were
treated with different Natural mordantsof any
one of the Natural mordants, such as
Mytrobolan, Cow dung, Banana steam juice,
Curcuma Aromatica, Therminalica Bellirica, at
60°C for 30 minutes with material-to-liquor
ratio of 1:80. In all the above three methods,
after the dyeing is over, the dyed samples were
repeatedly washed with water and then dried in
air.

Color fastness

The dyed samples were tested according
to IS standards. color fastness to washing, light,
rubbing and perspiration were determined from
standard test methods.

4.0. Dye Extraction

200 gram of fresh flowers was weighed
and taken in soxhlet apparatus and 500 ml of
solvent (ethanol water) in the ratio 80:20 was
added to it.

The soxhlet apparatus was heated 70°c
for 60 minutes. After extraction, the extract was
filtered and used for dyeing. It was observed
that, colour of the dye extract was milky yellow
colour as shown in figure 2.
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5.0. Result and Discussion
5.1. Dyeing Behavior of Dye Extract

Soxhlet Extraction Method We carried
out this extraction method in order to avoid the
filtration of the solvent and residue and also to
obtain better efficiency of separation .in this
method, the weighed quantity of feed or raw
material and measured volume of solvent were
taken in certain F/S ratio. The raw material was
kept in thimble of soxhlet extractor and the
solvent was poured in the round bottom flask
and a condenser with high flow rate of water is
fitted over it. The cotton fabric was dyed with
Naturalmordants. It was observed that, the dye
uptake was found to be good in Therminalica
Bellirica at Simultaneous Mordanting method is
show in figure-3.

Table : 1
Licht Washing Rubbing
Mordanting Mordant g Fastness Fastness Perspiration Fastness
. Fastness
Method Proportions Grades Grades Grades
CC | CS | Dry | Wet | CC | CS | CC | Cs
Myrobolan 3 3 4 45 | 34 | 45|34 ]145] 3
Cow dung 3 3 | 45| 45 | 34 4 4 |45 |34
SIM Banana steam juice 3 2 | 45| 45 4 34 1 34| 4 3
mordants | Curcuma Aromatica 3 1-2 | 4-5 4 3-4 4 34|34 3
Therminalica 4 34 | 45| 45 | 34 | 45 |34 | 45| 3
Bellirica
Effect of Mordanting Effect of M:L ratio

The dye extract was found to be
suitable for cotton fabric. The cotton fabrics
were dyed with Naturalmordants. It was
observed that, the dye uptake was found to be
good in Therminalica Bellirica at Simultaneous
Mordanting method is shown in figure — 1.

® Simultaneous
Mordanting

W Post Mordanting

® Pre Mordanting

figure — 1
Light Fastness after Pre, Post and
Simultaneous Mordanting
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The cotton samples were dyed with dye
extract keeping various M:L ratio as 1:60, 1:70,
1:80 and 1:90 It was observed that the dye
uptake was good in M:L ratio 1:80.

5.2. Fastness properties

The fastness properties of dyed of
cotton fabrics are shown in Table3.it was
observed that, dyeing with Hibiscus vittifolins.L,
Fioriavitifolia(l.) Mattei.gave good washing, light
and rubbing fastness propetties.

Evaluation of color fastness Colorfastness to
washing

Wash fastness of all dyed samples was
measured by the ISO-105-C06: 2010 testing
method. Method. Dyed samples were taken,
stitched with one of the shorter side of the
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adjacent bleached fabric and was put to the bath
containing 0.4% ECE (B) Refedence Detergent
and 0.1% of sodium perborateand 1:30 MLR
ratio at 40°C for 30 minutes. Then the specimen
was washed with hot water, cold water and then
it was dried. Then the dried fabrics were
evaluated for color change and staining using
grey scale.

2.11.2. Rubbing Fastness (IS: 766-1956)

Two sample pieces of not less than
14x5 cm, one piece having the long direction
parallel to the warp yarn and the other parallel to
the weft yarns were cut. These two pieces were
used for dry rubbing test and two other similar
pieces were cut and used for wet rubbing test. A
Crock meter was used as the rubbing device.
The untreated fabric was used as the control.

2.11.2.1. Dry Rubbing

One test piece was taken and fixed to
the rubbing device. A piece of the dry treated
fabric was fixed in place over the end of the
finger of the running device and rubbed to and
fro in a straight line along a 10 cm long track on
the (dry) test piece ten times in ten seconds with
a downward force of 900g on the finger. The
second test piece of untreated cloth was treated
in a similar manner.

2.11.2.2. Wet Rubbing

One test piece (dry) was taken and fixed
to the rubbing device. The test piece was soaked
in distilled water and squeezed so that it
contained its own weight of water. The wet
piece of the test piece was placedover the end of
the finger of the testing device and rubbed it to
and fro in a straight line along a 10 cm long
track on the dry test piece ten times in the
seconds with a downward force of 900g on the
finger. The piece was dried at room
temperature. The second piece of the untreated
fabric was treated in a similar manner. The
degrees of the staining of the treated and
untreated fabrics were evaluated with the help of
geometric grey scales (staining) and the
numerical ratings were assigned.
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2.11. 3. Light Fastness (ISO 105-BO2 : 2014)

Light fastness was evaluated according
to ISO 105-BO2 : 2014. Each treated and
untreated fabric samples were exposed to xenon
arc lamp for 20 hours. After that the change in
color of the test fabric samples were evaluated
with the help of geometric grey scales and the
numerical ratings were assigned for both treated
and untreated fabrics.

= Light Fastnes
m Colour Changing
Colour Staining

1. Very poor, 2. Poor, 3. Medium 4. Good
5. Excellent
Light Fastness and Simultaneous Mordanting
Figure — 3

2.11.4.Acidic and Alkaline Perspiration
(ISO: E04: 2013)

The acidic test liquor was prepared by
dissolving 2.65¢ of sodium chloride and 0.75g of
urea per liter and the pH was adjusted to 5.6
with the addition of acetic acid. The alkaline test
liquor was prepared by dissolving 3g of sodium
chloride per liter and the pH was adjusted to 7.2
with the addition of sodium bicarbonate. One of
the composite specimen was wetted thoroughly
in the acidic test liquor using liquor to specimen
ratio of 50:1 (mg) and allowed to retain in the
liquor for 30 minutes at room temperature. Care
was taken specially while wetting the specimen
to see that it was uniformly saturated. The liquor
was poured off and the specimen was placed in
between two glass plates under a force of 4.5 kg.
The glass plates were kept with the specimens in
the perspirometer and placed in the hot air oven
for 4 hours at 370 C. At the end of this petiod,
the specimen was removed and the test piece
was separated from the two pieces of the
untreated fabric and dried in air at a temperature
not exceeding 600 C. The second composite
specimen was also treated similarly using
alkaline test liquor. The change in color of the
test pieces (treated in both acidic and alkaline
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broth) and the degree of staining of the
corresponding two pieces of untreated cloth
were evaluated with the help of geometric grey
and the numerical ratings were assigned for both
treated and untreated fabrics.

Mordants Colour obtained

Myrobolan

Cowdung

Banana
Stem Juice

Curcuma
aromatica

Therminaila
Bellirica

Fig-3: Colour produced on Cotton by
different mordants in Simultaneous Mordanting

6.0. Conclusion

The natural dying solutions were
obtained by extraction fromHibicusvittifolins.L,
Fioriavitifolia(L..) Matteiand used for dyeing cotton
fabrics. Dyeability and fastness properties of the
dyed sample were studied. The natural extracts
with cotton fabric had more affinity towards and
more stability of colorant to light, rubbing,
washing and perspiration. The fabric dyed with
the natural colorant from Therminalica Bellirica
Excellent. Hence, this dye will not cause any
skin problems to the wearer and also will not
pollute the environment.
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